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MORE  FOOTAGE 

with  Gardner-Denver  Swing-Boom  "Air-Troc 


Swings  11' 10'  .  •  .  2’/j'  over  both 
tracks  Now  tlrill  nion*  liolo  from  ono 
|M)sitioii  .  .  .  drill  ovtT  a  li*d>;»‘  from 
i‘illu‘r  sido.  Ftt*d  .swings  11 '10'  at 
15  (*li‘vation  .  .  .  movi*s  to  2  '  j'  oiit- 
sido  of  »‘a<li  track  with  balanced 
stability. 

Reaches  to  9'6'  height — for  hori* 
xontal  drilling  (■(‘t  lH‘tt(‘r  spacing  of 
bori/»)ntal  bob's  .  .  .  reach  to  b’ti" 
for  bifjb  brt-ast  bob's. 

Moves  quickly  . . .  safely” .\ir  'Prac” 
is  self-e(iuali/.iiit;.  self-stabili/iiig, 
with  hydraulic  track  os«illat  ion. 
Moves  t'asily.  s;ifely  ovt'r  rounlu'st 
tt'rram.  I)esinnt'<l  with  an  nmisnally 
low  ("I'liter  of  ftravity  for  maximum 
stability,  l.on^  tracks  and  powt'rfnl 
crawler  motors  i)rovidt'  pb'iity  of 
traction.  ”.\ir  ’^I'rac”  will  pull  its 
own  c«»mpri's.sor.  "^Prac  ks  availal»b' 
with  rid)lH'r  or  stiH'l  pads. 

Saves  time  .  .  .  steps  .-Ml  lontrols 


conveniently  locatt'rl.  Drilling  and 
|M)sitioninu  controls  uroniH'd  at  the 
front  «)f  ri^  to  s;ivt'  steps,  st'tnp  and 
drilling  time. 

Pulls  tight  steel  Powerful  (lardnt'r- 
Denvt'r  5-cylind('r  radial  air  motor 
enabb's  your  driller  to  put  the  ri>;bt 
pre.ssure  on  tbi'  bit  in  all  drilling 
situations  .  .  .  providt's  necess;iry 
pulling  iH)wer  to  brinn  tiubt  stiH'l 
out  of  the  bob'. 

Maintains  hole  alignment  Kasilv 
bandb's  in-line  drilling  .  .  .  drilling 
in  titclu'ry  or  fracturt'<l  formations, 
('ri't'p-frc'e  hydraulic  boom  keeps 
drill  in  position  .  .  .  track  locks  kiH'p 
rig  firmly  in  pbuv  in  difficult  drilling 

SlK)tS. 

Drills  fast,  clean  hole  (lardner- 
Denver's  line  of  iM)werful  nn  k  drills 
is  most  complett'— six  hard-hitting 
naxlels  to  choose'  from. 

Write  for  bulletin. 


TIME  TO  TALK  TIME-SAVING 


( lardiH'r  I  )«'iu  »'r  believe's  ibere's 
no  subst  it  111*' for  men  it  lia.s  Ix'en 
onr  pliilosophv  of  growth  for  I(!U 
vt'.'irs.  Your  (l.irdner-l  feiu  t-r  con 
.st  rnci  ion  ecpnpnu'nl  s|HH'ialisl  lias 
lu'lpt'd  many  uncover  ways  to 
siHS'd  the  pa«-i'  .  .  .  lower  drilling 
^•osls.  llt'’s  a  good  man  to  know, 
(b't  in  touch  with  him  soon. 


EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 
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Gordner-Denvtr  Company,  Quincy,  Illinois 

In  Canodo:  Gardner-Denver  Company  (Canadal,  Ltd.,  14  Curtty  Avenue,  Toronto  16,  Ontario 
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Forerunner  of  Progress  in 
Mining,  Q_uar tying,  Construction 

A  grrat  projt'ct  that  will  ha\t‘  a  protouiul  rflrcf  on  the- 
Pacifif  N()ithw»*st  is  the  hiiihling  of  throe  dams  hv  the 
Idaho  Powt'r  (.'ompanv.  The  dams  arc  the  Hrowiih'o.  the 
()\how  .  and  the  I  loll  s  ('aiiMm.  w  hioh,  w  lu'ii  oomplotc'd, 
will  prodnoo  moro  than  l.fH )(),()()()  kw.  of  olootrioal  (“norg\ 
pins  snoh  othor  honofits  as  Hood  oontrol  .iml  loiroation. 

In  this  issno.  starting  on  page  103.  Ifohort  (.  Brown  do- 
sorihos  tho  projt'ot,  gi\  ing  sprvial  attonfion  to  tho  Brow  nli'o 
Dam  on  tlu‘  Snako  Hi\t‘r.  This  dam.  oonstnutod  hv  \Ior- 
rison-Kimdson  ('omp.mv.  Ino.,  of  Boiso.  Id.dio.  h.is  tho 
world's  sooond-highost  rookfill  mnh.mkmonf .  Its  gonor.iting 
(Minipmont,  now  in  full  prodnotion.  snp|)hos  (‘lootrio.il 
power  to  .1  \  .ist  aro.i. 

O  O  0 

I'Or  a  nnmhor  of  \ears.  tho  Dolaw  .iro  Bi\or  h.is  h.id  .i  (loop 
oh. nmol  from  tho  hro.ikwator  to  I’hil.idolphi.i  th.it  w.is 
n.i\  igahlo  for  groat  ooo.m-going  \essols.  Booanso  of  this. 
th(“  harhor  .iroas  on  oaoh  shoro  almost  roaohod  tho  s.itma- 
tion  point  with  groat  oil  rofinorios.  ohomio.d  pl.mts.  shi|)- 
x.irds.  .md  othor  industrial  ontor|)risos. 

To  opon  np  .1  now  .md  .ilmost  nntonohod  .no.i,  tho  T.  S. 
\rm\  (!orps  of  Knginoors  dooidod  to  m.iko  .i  lt)-f t.-doo|> 
( h.mnol  so  th.it  tho  l.irgo  o.irgo  oarriors  oonld  naxigato  in 
s.dotx  hotweon  I’hil.idolphi.i.  I’onnsx  1\ .mi.i.  .md  Tronton. 
.\ow  (orsov.  Tho  oontr.ut  for  tho  .iroa.  known  .is  .Soition 
B-IB  — Mild  Isl.ind  B.ingo,  w.is  .iw.irdod  to  \morio.in 
Dredging  ( iomp.im  .  l']\orott  I'.  Diehl,  in  his.irticlo  st.irtino 
on  p.igo  1 12.  tolls  of  tho  prooodnros  .md  tho  proo.intions 
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\\M(i)  I,.  Guam.  .\rf  Edititr;  Ilow mid  H  Du  kson. 
Prixlut  tiiiii  Miiiuiui  r;  (AiMins  tv  ItMiisoii).  .\il 
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\iru%  uml  npinioiis  t‘\pn‘SM‘cl  h>  Ihr  uiilhon*  «»i  in  Ihi^  piiblicMlitm 

art*  Ihi'ir  and  th<*>  <ln  nnl  n<‘(rvsaril>  irpri'M'iit  lliosr  nl  the  piihli^her. 


t.ikon  to  koi‘p  hl.isting  noises  .md  xihr.ilions  to  tho  o\- 
tromolx  loxx  loxol  sot  hx  lho(!orpsol  I'nginoors. 

o  o  o 

In  tho  (|n.irrx  ot  tho  (dn.irt/ito  .Stone  ( !omp.mx  in  I.inoohi 
(.'onntx.  k.ms.is.  .1  onrions  stone  lorm.ition  exists.  I  ho 
form.ition  is  oxtromoix  li.ird,  h.is  ooo.ision.il  loosolx  p.u  kod 
s.ind  poi  kols.  ,ind  nsn.illx  tests  on  .1  s.md  tioor.  I  lio  limo- 
stono  ijii.irriod  .it  this  opor.ition  is  snit.ihio  lor  ooiuroto 
.iggrog.ito.  .md  On.irt/ito  s  opor.ition  is  one  ol  tho  xorx  loxx 
(|n. O  l  ios  in  xxosloin  K.ms.is  prodiii  ing  roi  k  snit.ihio  for  this 
use. 

Bl.isting  in  this  txpi‘  ol  lorm.ition  ro(|niros  thonghtliil 
|)l, inning  it  prodnotion  costs  .110  to  ho  kept  to  .1  mininmm. 
l''.n  roll  ( -astoll.mi.  .in  oxplosixos  onginoor  ol  m.nix  x  oars’ 
oxporioni  o.  dosorihos  tho  o|)or.ition.  gix  ing  spooi.il  i  niph.isis 
on  tho  drilling  .md  hl.isting  toihni(|nos  used.  Tho  .ntiolo 
st.irls  on  p.igo  I  I  S. 

o  e  o 

Tod. IX .  indnstri.il  oxplosixos  .iro  hoing  used  in  so  m.nix  .md 
x.iriod  fields  th.it  one  is  seldom  sm prised  to  ro.id  ol  a  noxx 
indnstri.il  .ipplii  .ition. 

An  .ipplio.ition  th.it  h.is  l.itoix  hoon  roooix  ing  moro  th.ni 
onrsoix  .ittontion  is  tho  lorming  ol  mot.il  sh.ipos  hx  ox¬ 
plosixos.  I'aiginoors  in  tho  .liri  r.ilt  indnstrx  .  xx  ho  doton.itod 
oxplosixos  immorsod  in  xx.itor.  lonnd  this  .1  (|niik  and  000- 
noniii  .il  method  ol  lorming  oomplox  sh.ipos.  I'or  an  aooonnt 
ol  one  .liri  r.ilt  m.innf .lotnror  s  snoiessinl  oxporionoo.  please 
linn  to  riiom.is  \.  Dickinson  s  artiolo  on  p.igo  122. 
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Jl  SI,  IttSt 


COVERED  CONDUITS 


RESERVOIR 


CANADA 


GENERATING  PLANT 


Taking  ix)wer  from  the  Niagara  River  with  two  generating 
plants,  a  reservoir,  and  two  underground  conduits  four  miles 
long  is  no  easy  task.  Major  contracts,  totalling  almost  $7(K) 
million  are  well  under  way  and  are  moving  along  on  si'hedule. 

To  remove  the  millions  of  tons  of  rock,  all  five  contractors 
chose  Joy  equipment  proof  of  the  de[)endability  and  profit¬ 
ability  of  -Joy  air  compressors  and  rock  drills. 

If  you’ve  got  a  job  coming  up  large  or  small  that  has  to 
move  on  schedule,  see  your  nearest  Joy  distributor.  He’s  a 
good  man  to  know. 


chosen  for  Niflgflra,one  of  world's 
largest  rock  removal  jobs 


JOY  WN-224  COMPRESSORS-These  big  units  pro¬ 
duce  3700  cfm  each.  Thirteen  of  these  package- 
type  machines  are  being  used  by  four  contractors. 
Notice  the  compact  design  and  the  simple,  relatively 
light  foundations.  Installation  was  quick  and  easy 
because  the  compressors  arrived  at  the  site  com¬ 
pletely  assembled. 


JOY  RP-900  ROTARY  PORTABLE  COMPRESSORS- 

These  portables  are  big  and  rugged  — supply  900  cfm 
each.  Even  in  Niagara's  extreme  weather,  a  thermal 
by  pass  valve  in  the  oil  cooler  system  assures  ade¬ 
quate  lubrication  in  cold  weather.  Joy  rotaries  operate 
in  low  temperatures  that  would  keep  other  portables 
shut  down. 


TWENTY-SIX  LARGE  DRILLS  USED  .  .  .  JOY  CHAL¬ 
LENGERS— With  cuts  as  deep  as  200  feet  to  make, 
the  Niagara  |Ob  requires  big  drills.  Twenty-six  of  these 
Joy  TWM'5  Challengers  are  being  used.  Mounting  the 
powerful  630  lb.  TM  500  drifter  drill,  the  Challengers 
are  punching  4*  and  4y^'  holes  down  to  30'  deep 
without  a  steel  change. 


JOY  TDM  TRAC-DRILLS  — Eight  of  these  last-moving 
TDM's  mounting  TM  450's  and  TM-500’s  are  being 
used,  along  with  nine  Joy  wagon  drills  that  mount  the 
Joy  TM  400  drifter.  These  TRAC-DRILLS  work  right 
alongside  the  larger  Joy  Challengers,  drilling  3W* 
and  4’  holes. 


JOY  CONSTRUCTION  EQUIPMENT  IS  SOLD 

AND  SERVICED  BY  THE  JOY  DISTRIBUTOR  IN  YOUR  AREA. 
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Portable 

Tungsten  Carbide 

Hand-Held 

Compressors 

Tree  Drills 

RKk  Bits 

RKk  Drills 

Joy  Manufacturing  Company 
Olivtr  Building,  Pittsburgh  22,  Pa. 

In  Canada;  Joy  Manufacturing  Compony 
(Canada)  Limited,  Golf,  Ontario 
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\V.  IVt-nl  KatVl  and,  Jr. 

I’HI  SIIH  M 

SI  ri  KioK  si()\i  ( (tNirw^ 


A  l(! «»iVra  pli  y 

HUM  ii\<.i  \M).  |H..  prcsidfiit  dI  I1u‘  Siipciior 
StdiK*  ( !(iiiip.iii\ .  ILilrj<4li.  \(ii  til  ( i.iioliii.i,  ini^lit 
1)«-  (Icsci  ilifd  .IS  ;t  siM^diiiij  ipi.ii  r\  in.iii,  for  li(“ 
sriM'd  with  distiiulidii  dii  flic  si. ill  dl  \diiiii.d  (.’licstcr  W’. 
Xiiiiil/,  cdiiiiii.uidcr  in  i  liici  dl  flic  I’.ic  ific  I'lcct  in  W’dild 
\\  .11  II.  Modest  to  .1  l.init.  i  rent  K.icl.ind  disi  Kiinis  .in\ 
'^ic.if  cicdil  Idi  liis  tdiii  dl  diil\.  lint  flic  N.iw  tlionclit 
well  ciidii^li  dl  liini  td  .idv.incc  Ins  i.ink  lidin  ensjen  to 
lit  nten. lilt  jc.  .mil  c.txc  liini  .in  lidiidi.ililc  discli.iicc  witli 
till'  i.ink  dl  Ijcntcn.int. 

Iicnt  w.is  pi.utic.ilK  lidin  in  ii  i|n.ni\.  Mis  l.itlicr.  wild 
Idimilcd  the  Snpeiidi  Stone  (!dnip.in\.  s.iw  tli.it  lie  heeaine 
l.nnili.ii  with  i|n.niies.  .ind  put  him  in  his  liist  joh  .is 
dlliee  hd\  in  the  ni.iin  olliee  iil  the  li.ileiwh  (h.mite  (!dni- 
p.m\  in  the  snnmiei  ol  his  lilfeenth  \e.n.  lU  the  .lee  ol 
eighteen  he  h.id  ei.idii.ited  to  .1  linddme  i  jii.ii  t  \  m.m  .it  the 
lied  Mill.  \  ireini.i.  ijii.niA  ol  .Siipeiiin  .Stone. 

Trent  .ittended  the  li.ileieh.  North  (l.iroliii.i,  piihlie 
sehddls  .111(1  the  W  oddheriA  T'orest  .Si  liool  .it  ( tr.mee,  \’ir- 
eini.i.  In  IDiT  he  entered  \  ireini.i  Milit.irv  Institute  .it 
I.evineton.  \  ireini.i,  .md,  the  lolldwine  \e.n.  the  I'niM'isitv 
dl  .North  ( \ndhn.i.  Ironi  whiili  he  wi.idn.ited  in  19  M  with 
.1  li.S.  decree  in  c,-()|()e\  \|  i-oHecc  he  w.is  president  ol  his 

lr.iternit\.  Zet.i  l\i.  .md  ol  the  Order  ol  (hmchonl.  Ini- 
inedi.iteK  .liter  his  ci.idii.itidii  he  went  to  work  .it  the 
lielcr.ide  (^>n.nr\  ol  Superior  Stone,  workinc  in  the  olliie. 
\fter  .1  \e.n  here,  hdwi\er,  the  w.ir  swept  him  info  the 
I’nifed  St.ites  N.i\  \ . 


Mr.  Hat'land  r'litered  the  .serxice  in  the  sprinjr  of  1942  at 
.Norfolk.  N’iri'inia.  and  was  an  ensipi  when  assigned  to 
.\dmiral  .Niinit/’s  stall.  Trent  seems  to  ha\e  had  plenty  of 
i lit* 'rest ini'  «‘xperienees.  The  dav  he  arrixed  the  base  in¬ 
tercepted  a  Japanese  dispatch  xxhich.  xxhen  decodr'd,  dis¬ 
closed  th.it  an  enemx  lleet  xx.is  departini'  tor  an  attack  on 
“either  Midwax  or  I’l'arl  Marhor.”  .\s  xxe  knoxx-,  the  j.ipa- 
nese  decided  xxhile  eii  route  to  strike  at  .Midxxax. 

Atti'r  txxo  x'ears  in  the  Pacific  arena  on  N'iinit/'s  stall. 
'I'rent  xxas  sent  to  Annapolis  for  a  postcradnate  course  at 
the  .N'axal  Acadeinx'.  This  course  for  line  officers  coxi'ied 
n.ix  ii'atidii,  dainai'e  control,  cnimerx  ,  xx  ar  plans,  and  locis- 
tics  xx  ith  considei  ahle  emphasis  on  comninnications.  I'pon 
completion  of  tin'  course,  he  xxas  assicned  to  the  carrier 
Sne/nme  liai/,  hut  saxx  no  action  as  the  war  xxas  .ilmost  oxer 
l)X  that  time. 

1  )ischai  I'd!  in  Octoher,  UM.T  he  headed  hack  to  the 
ipi.iiries.  and  hecame  sales  ni.m.icer  of  the  Kincs  Monntain 
Plant  of  Superior  Stone.  Me  xx  as  elected  a  x  ice  president 
.md  director  in  1947  and  managed  tiu'  all.iirs  of  the  com- 

р. mx'  in  western  North  (^lrolina  until  19.>1  when  he  moxi'd 
to  It.ileicli.  Me  was  elected  presidi'iit  the  folloxxinc  |.mnarx'. 

Last  \pril  21.  Superior  hec.ime  an  oper.itinc  dix  ision  of 
the  \meric.m-M.irieft.i  (amip.mx,  the  lons'-esfahlished 
North  (.'arolina  comp.mx  heeominc  the  Superior  Stone 
(amip.mx  Dix  ision  ol  the  p.irent  comp.mx  .  \t  the  time  of 
the  mercer.  Superior  oper.iferl  twentx  ipiarixinc  and  proi- 
essinc  pl.mts  in  X’ircini.i.  .North  ( .'arolin.i.  .South  (’arolina. 
.md  (Idirci.i, 

Superiors  saK's  co  primarilx’  to  hicliw  ax -constriufion 
proci  ams.  w  hich  h.ixe  heen  mox  inc  .iheail  r.ipidix  in  its 
lonr-st.ife  ferriforx,  w  here  it  is  .1  leadinc  supplier  ol  .iccre- 

с. ite  lor  a  re.idx-mix  concrete  indnstrx. 

\s  the  prim  ip.il  exei  ntix  e  ollicer  ol  .Superior  Stone,  Trent 
H.ic|,md  soon  \x  ill  join  the  ho.ird  ol  direr  fors  ol  Amerir  .m- 
M.iriett.i, 

Trent  is  .111  .ictixe  |i.irf icip.mt  in  his  cinnmnnifx’s  .ill.iirs. 
Me  h.is  serxed  on  the  ho.ird  ol  the  N.ifion.il  (’rushed  .Stone 
\ssoci.if  ion  since  1949.  Me  is  .1  direi  tor  ol  the  W’achox  ia 
h.mk  .md  'Trust  (aimp.mx  of  H.ileich,  the  North  (i.irolin.i 
Taicineerinc  T’onnd.ition,  the  Tiiited  T’nnd,  .md  the 
^  .M  ( ,’.  \.  of  h.ileich;  .1  memher  ol  the  exenitix  e  lonmiittee 
ol  the  hex  Mospit.il  T'oiind.itioii;  .mil  fre.isnrer  ol  the  L.ix - 
III. in’s  I.eacne  of  the  (dmrch  ol  the  (iood  Shepherd. 

\monc  his  cinhs  he  mnnhers  the  ( !.nolin.i  ( !onntrx  ( ilnh. 
the  hof.irx  (!lnl)  of  h.ileich.  .md  he  is  president  of  the 
Sphinx  (  Ini). 

Trent  m.irried  \nn.i  W  ood  of  lldenton.  North  (\irolin.i, 
in  1911,  .md  thex  noxx  h.ixe  three  children:  Ann.i  Wood. 
Mice  Ml  Ken/ie.  .md  W  illi.nn  Trent  Ml.  Thex  lixe  .it  l(K)2 
(a)xx|)er  Drixe.  h.ileich. 


THE  EXPLOSIVES  ENGINEER  ★  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 


Editorial 


Our  iVlost  V'ital  K  esuu  rre 

W  ater  in  the  United  States  is  ^laduallv  takiiig  on  the 
status  ot  a  iiatidiial  prohhMii.  The  statisties  hron^ht  forth 
l)V  iiidiistry,  the  (a)v<‘rinjieiit,  and  other  for\vard-lookini» 
p«‘oph*  are  an\  tiling  hot  reassuring. 

The  ('ensns  Mnrean  points  out  that  hv  IfISO  U.  S.  popnla- 
tion  will  he  2fi<)  million,  and  will  l)<‘  donhie  onr  pr(‘sent 
po|)nlation  hv  the  vear  2(KK).  As  industry  exjiands  with  this 
jfrowiim  mark<‘t,  its  tak<‘  of  wat«-r  will  increase  at  least 
proportionat(“lv.  Kinallv,  in  manv  areas  where  e\t<‘nsi\e  use 
has  he«‘n  made  of  nnderi'ronnd  water,  tin*  water  table  is 
droppini'  alarmini'lv.  Trniv.  water  has  heeome  a  national 
prohlem.  and  plannini'  now  for  the  fntnre  mav  pr«“\(“nt  it 
from  h»*eomint;  a  national  emeij'etiex. 

Two  (iovfrimu'nt  units,  amonti  others,  are  doini;  some- 
thini'  ahont  it.  The  .State  of  ('alifornia  has  r»*eentl\ 
lannehed  one  of  the  hiym'st  eonstrnetion  projeets  e\er 
undertaken  .invwln*r«*  in  the  world,  the  Feather  lh\«*r 
I’rojeet.  jnst  approx «*d  h\'  (ailitornia  xoters.  I)estiiu*d  to 
cost  S2  hillion.  it  will  ovi-rshadow  e\**n  sneh  monnnn*ntal 
projeets  as  the  T(  imessei*  \'all(*\  .\nthoritv  ,md  the  St.  I.aw  - 
reiK'e  .Seawax .  Meanxx  hile  the  United  States  Hnrean  of 
Ixeelamation  h.is  hemm  tin*  (a)lorado  Hix<*r  Storane  IVoj- 
jt*et,  estimated  to  c-ost  $I  hillion,  to  hrini;  xxater  to  perhaps 
th<*  most  arid  region  in  the  eontin(*ntal  Unitt'd  Stat»*s. 

The  H«*elamation  Mnrean  re|>orts  it  is  stndvintj  tin* 
possibilities  in  otlu*!  aj)proaehes  to  tin*  xxater  problems 
besides  bnildini'  bi^ijer  and  bim;er  dams  and  canals.  ( )ne 
prospect  is  the  reduction  of  sr'cp.ii'e.  xvastr*.  anil  exajior.i- 
fion.  A  second  hope  is  the  location  and  better  ntili/ation 
of  nnder^ronnd  xxater  supplies.  A  third  is  the  conx  ersion  of 
sea  xv.iter  for  indnstrx  and  mnnieipal  drinkine  xxater. 
\nother  is  increased  precipitation  bv  artificial  means— the 
cloud-seeding  or  rain-making  idea.  I'liese  are  xxorthx 
efiorts,  some  of  xvhiih  max  proxe  fruitless,  and  snreix  thex 
merit  onr  intensixe  stndv. 

Most  assnredix ,  xv.iter  is  ^oin^  to  liHim  l.n  »ier  in  the  pl.ins 
of  Americans  in  the  next  sexer.il  deiades.  I'he  lonstmction 
indnstrx  xxill  find  more  proposals  for  dams,  tunnels,  .md 
c.m.ils;  xxhile  mining,  anricnltnre,  onr  ijreat  mnnicip.ilities, 
and.  in  fact,  the  xvhole  jxopni.ition  xxill  look  upon  xx.iter  as 
th.it  most  X  if.il  of  n.itine's  resonries.  The  nation  xx  ill  do  xx  ell 
to  look  forxx  .ird  to  the  d.ix  xx  hen  more  xx  .iter  xx  ill  be  needed, 
.md  to  bei;in  noxx  to  prox  ide  for  th.if  d.ix . 
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-Tlie  Cf\  ory  That  \V  as  Cireece’* 

The  ancient  (ir(*eks  conceixed  of  pronress  as  a  closer 
and  closer  approach  to  pertt“ction,  but  thex  paid  little  atten¬ 
tion  to  the  idea,  inherent  in  onr  cimcejition  of  proi^ress, 
of  expansion,  extension,  or  I'roxxth  in  si/e.  In  contrast. 
2,()(K)  xears  later  |ohn  .Stuart  Mill  ^axe  the  Western  xxorld 
.1  philosojxhv  xvhiih  expressed  pronress  in  terms  of  “the 
Ijreatest  ^ood  for  the  yre.itest  nmnber.” 

These  txxo  philosophies  misfht  be  applied  to  onr  proi*- 
ress  in  safety  in  the  mines  and  ipi.irries  of  the  conntrx. 
The  .National  Safetx  ( .’ompetition  has  .in  nnjiarallcled 
record  of  progress  of  xvhich  onr  mineral  industries  can  be 
proud,  in  the  3-4-xear  historx  ot  this  competition,  the 
injnrx -s<*x  eritx  rate  and  the  injnrx -f reipieni  x  rate  haxe  fol- 
loxxed  an  almost  iDiistantlx  declining  trend.  The  I9.>S 
i-ompetition  ismtinned  this  exiellent  progress,  for  the 
sixeritv  r.ite  xvas  the  fourth  ioxvest  rate  of  anx  vear  on 
111*0111  and  the  freipiencx  rate  xxas  the  second  Ioxvest  rate 
lor  anx  xear.  This  is  most  .issnredlx  a  closer  and  closer 
.ippro.ich  to  ultimate  perfection,  xxliiih  xxonid  mean  no 
injuries  xx’hatexer  in  anx  lb  S.  mine  or  ipiairx. 

Onr  .ittention,  hoxxexer,  h.is  bi*i*n  caught  In  another 
st.itistic  in  this  competition:  the  f.ict  that  last  xear  MT-i 
mineral  operations  enrolled  in  the  competition,  the  highest 
of  any  xear  on  record.  This  is  more  in  line  xvith  Mill’s  con¬ 
cept  of  progress  and  one  that  xxe  like  to  see  emphasi/ed, 
for  it  means  more  operations,  more  miners  and  tpiarrvmen 
enrolled  in  this  safetx  efiort.  The  txxo  ideas  of  perfntion 
.md  groxvfh  are  not  iniimipatible  bv  anx  me.ins.  Both 
xxonid  like  to  see  .is  manv  injuries  axoided  .is  possible. 
.Neither  xxonid  minimi/e  the  perfect  safetx  record  of  a 
mine  or  (|narrx  . 

As  the  United  St.ites  Hnre.in  of  Mines  men  haxe  stated 
pnbliclx  so  often,  the  historx  of  the  competition  shoxvs  that 
oper.itions  enrolled  in  it  li.ixe  lonsistentlx  h.id  a  better 
s.ifetx  record  th.in  mines  .mil  i|narries  not  enrolled.  We 
think  it  is  .ill  to  the  good  th.it  more  mines  .mil  ipnirries 
should  be  enrolled  in  this  competition  biianse  xxe  beliexe 
more  lixes  xxill  be  s.ixed,  more  injuries  axoided,  and  the 
lanse  of  s.ifi*tx’  adxanci*il.  Let  ns  trx  to  kei'p  the  freijiiencx’ 
.mil  sex  eritx  r.ites  doxx  n,  but  let  ns  also  trv  to  get  more 
mines  and  ipiarries  enrolled  in  this  great  safetx  efiort.  The 
lompetition  is  .ilre.idx  on  the  xx  .ix*  up  in  nnmbers;  xx  e  should 
not  stop  until  exerv  U.  S.  mine  and  ipi.irrx'  is  enrolled. 

riiK,  Kxriosixrs  kvcivkkk  •  h  i  x  xi ci  st.  i9.S9 
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THE  BROWNLEE  DA 


BKOWNT.EE  DAM:  Aerial  \iew  of  eoniplefcd  Brownlee  Dam  sliow>  world's  second  InKliest  nK-kfill  emhankinent.  The  |»owerlionse  is  in  the 
deep  r(H'k  cut  on  the  left,  while  the  spillwas  is  shown  at  the  riuht.  A  Hat-topp<‘d  island  of  natural  rock  separates  emhankinent  and  spillwas. 


rfielerlrir  pr(»|ect  taUin 
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HOHKH  i  |.  |n 


'^'^itHH  lioats  tosst'd  like  liv 

I  tlir  wild  water.  Frciicli  voiiducnrs 
with  tlic  Astoi  ^•\p^‘diti()Il  dI  ISII 
hurled  ontraeed  words  at  the  moiiii- 
taiii-hemined  stretch  of  tlie  .Snake 
Mixer. 

"  Ac'i  nrsed.  in.id  rixer."  thex  shouted. 

\Md  xx  ith  irood  rt'asoii.  For  that  tor- 
tnrt'd  reacli  of  rixt'r  xxas  xxhat  noxx-  is 
kiioxxii  as  Hell's  Oanxon  — a  reinoti* 
and  mimed  chasm  Ixdxxeen  Idaho  and 
()ren<'ii  xxlu’re  the  Sn.ikt'  runs  l(M)-odd 

“Wiin  I'stick  Hoad 
Boise.  Id.iho 


miles  in  tnmhlitm  f'lrx  toxxard  the  sea. 

North  .America’s  tlecpest  norite,  the 
Hell’s  (.'anxon  reach  xx.is  etched  into 
the  lace  ol  the  land  thronah  eon  upon 
eon  of  time.  Here  on  the  continent’s 
xx«-st«“rn  slopes,  so  ueolo^ists  sax  .  l.ix.i 
lloxx  s  ox  (‘t  ran  the'  reoion.  \  omited 
from  th«'  earths  molten  helix,  l.ix.i 
streams  piled  on  l.ix.i  stri'ams.  cooled, 
.md  xxfie  chiseled  hx  xxind  .ind  xx.itc'i 
into  forhiddiim  mount. lins.  On  the 
c-.inxon’s  Id.iho  side  xxere  f.ishioned 
the  Sexen  Di'xils.  He  Dexil  and  She 
Dexil  peaks  toxxer  ne.irlx  .'t. 


.ihoxe  sea  lex  el.  the  fixe  sm.iller  Dexils 
rise  to  lesser,  hnt  still  di//x  iim.  heiuhts. 
( )n  its  ( )renon  side,  the  W’alloxx  .i 
r.inae’s  reHi'l  “M.itferhorn  re.iches 
10. (KK)  .  .  toxx  .ird  the  skx . 

Iam<nd  rel.ites  th.it  tlw  Sexen 
Dexils  earned  their  n.nne  from  the 
t.ile  of  an  Indi.m  xx  ho  hec.ime  separa¬ 
ted  from  a  himtiim  partx  .md  xxan- 
dered  manx  miles  thronoh  the  canxon 
XX  ilderness  searc  hing  lor  his  compan¬ 
ions.  Fxhansfed  and  hnnirrx’,  he  im- 
.lained  he  s.ixx  a  dexil  peerinij  nl  him, 
then  another  and  .mother  until  there 


IIIK  KM’IOSIXKS  KVeaNKKR 


ji  I  v-Acta  ST.  ni.vt 


COHK  l)KII.I.I\C>:  Kxtfnsixc  {orc  drilliiiK  Wiis  cIiiih'  to  (l(‘((‘riiiiiii‘  IIk'  iialiiri'  ot  tlif  rink 
that  woiilil  lu‘  ciKoiiiitcri'il  in  llic  t‘inl)ankini-iil  area. 


\\<‘rc  srxen.  I’ioikhts  w  ho  later  heard 
ot  file  1)1  axes  «'\|»erieiic'«‘  named  the 
momitaiiis  the  Siweii  l)e\  ils. 

Ih‘tw  (‘«-n  tin’se  lax  a  peaks,  lloxxine 
seaxxard  (rom  its  shadoxxx  In'.idxx  aters 
in  the  inajestie  mountain  r.nnparts  ol 
W’xDinin^’s  I'l-tons,  tiu'  Snake  Hixia 
inexor.ihlx  eaixed  the  Hells  (,'anxon 
i(‘axh.  The  ni)rec,  hro.id  .it  its  en- 
tr.mee,  n.nroxxs  .it  one  point  to  onix’ 
UK)  ft.  xxhere  the  roik-sfndded  stie.nn 
hoils  neailx  S.tHK)  If.  heloxx  the  top  ol 
.dniost  sheer  elills. 

Here  it  xx.is,  in  eailx-d.ix  tests  ol 
men  .i^.niist  the  rixer.  th.it  heroes 
xxere  m.ide.  Snrelx  sni  h  xxere  the  (H 
men  ol  the  Wilson  I’riic  limit  p.irtx'. 
thonehf  to  lie  the  first  xxhifes  to  push 
into  the  pitiless  .mil  pimishinn  xxilder- 
ness  .IS  thex  pioneered  the  Oregon 
tr.iil.  Onee,  xx  ith  the  expedition  split 
hx  the  dis.isfrons  loss  ol  its  ho. its.  one 
eronp  looked  .1  Iresh-killed  horse  on 
one  side  ol  the  s.ix.iee  stre.nn  xxhile 
the  other  eronp  “hoxered  like  spei  ters 
ol  I. inline’  on  the  opposite  h.mk,  is.i- 
l.ited  .IS  fhoneli  in  .niothei  xxorld  hx 
the  ranine  rixer. 

And  it  is  here,  in  l.ifter-d.ix  tests  of 
men  an.iinst  the  rixer,  fh.it  Id.ilio 


I’oxxer  (’onip.mx  .md  its  eoiitraetor. 
Morrisoii-Kimdsen  (amipaiix’,  Inc., 
noxx  are  harnessinn  the  Sii.ike  xxith  a 
nexx  hx  (Iroeleetrie  dex  elopment.  (ain- 
sistinn  of  three  dams,  the  pronressixe, 
mnltipiirpose  dexelopmenf  h.is  strnek 
sparks  from  the  im.inin.itions  ol  men 
around  the  xxorld  and  fueled  the  fires 
ol  eoiitroxersx  in  (ainnress  .ind  aeross 
the  n.ition. 

I  hree  Dams  l  iKlertaken 
Id.ilio  I’oxxer  s  trio  ol  d.nns— Hroxx  11- 
lee,  Oxhoxx.  .mil  Hells  (,’anxon  — 
nitim.ifeix  xxill  prodnee  more  th.in 
l.tKKI.IKK)  kxx .  to  help  noiirish  the  pro*;- 
ress  .md  |)rosperitx  ol  the  I’.ieilie 
Northxxest.  I^stim.ited  tof.il  lost  ol  the 
eiitiri*  thri'i'-d.im  dex  I'lopment.  iiiihid- 
inn  tr.msniission  lines  .md  related 
l.uilifies,  is  .ihont  Slhl.tHKI.IKM).  'I'lie 
three  1  ix  er-h.miessinn  projeets  h.ixe 
heen  lieensed  hx  the  I'eder.il  I’oxxer 
( !onmiission  .mil.  in  .iddition  to  their 
nre.if  output  ol  eleetrii  ilx .  xx  ill  prox  ide 
pnhiie  henefits  ol  flood  loiitrol.  n.ix  in.i- 
tion,  .md  reiTe.ition.  I  Itim.itelx,  the 
dex  elopment  xx  ill  x  ield  SiD.tKKI.tHK) 
.mnn.illx  in  nexx-  leder.il,  st.ite,  and 
loe.il  t.ix  rexennes. 

rlie  ntilifx  .ilso  is  insf.illiiin  .1  nmlti- 


millioii-dollar  system  of  eomplex  mi¬ 
grant  fisli  facilities  to  c-oiiserxe  hoth 
upstream  and  doxviistrcMin  rims  ot 
salmon  .md  steelhead.  Tlie  only  txxo- 
xxay  system  at  any  project  on  the 
('olmnhia  and  the  .Snake  Hixers,  it 
inc'hides  an  experimental  doxx  nstre.im- 
minnint  laeilitx  in  Hroxyiilee’s  reser- 
xoir,  the  first  ot  its  kind  i*xer  hnilt. 
(diiel  leatnres  ol  the  nni<|ne  installa¬ 
tion  are  a  plastic-mesh  net  measnrint' 
2.S(K)  It.  loni'  and  120  It.  deep,  and 
three  nox  el  “skimmers,”  or  hari'es,  that 
sateix  sciM>p  the  fingerliiii's  from  the 
reserxoir. 

Brnxxnlec*  Prniliices  iUiO.tMH)  kxx. 

Ihoxx  nlee.  xx  liieh  hoasts  the  xxorld  s 
second-hii'hest  rockfill  emh.mkment, 
noxx  is  in  hill  production  xxith  its 
initial  eapacitx  of  .3fi0,(KK)  kxy.  dhe 
first  ol  its  initial  tour  ^eneratin^  units 
xxent  “on  tin*  line”  in  .Xn^nst,  U)5S, 
.md  the  lonrth  hit;  OO.tKKI-kxx.  unit 
spun  into  action  last  |.mnarx.  Only 
siic'li  routine  t.isks  .is  paintint;  .md 
landscapint;  remain  to  complete  the 
mammoth  project. 

One  ol  the  hi<;t;e.st  armies  ol  men 
and  m.iehines  exer  assemhled  pnslu'd 
Hroxx  niee  to  eompletion  in  tar  h'ss  time 
than  is  normally  reipiired  lor  a  project 
of  such  m.ii;nitnde.  Xt  the  peak  ol 
Hroxxnlee  constrnction.  the  mimhi'i 
ot  XX inkers  hit  A.KK),  toiline  aromid 
the  eloi  k  sexen  dax  s  a  xx  eek.  I  lie 
monthlx  p.ixroll  lor  this  loree  tot.iled 
some  •S2..'MK).IKK). 

M.iiii  eoiistriic'tion  ellort  .it  Id.ilio 
I’oxxei  s  amhitioiis  dexelopment  noxy 
is  loc'iisi'd  on  Oxhoxx  D.im,  a  UMl.tKK)- 
kxx.  prodiieer  loi-.ited  12  miles  doxxn- 
stre.im  from  Hroxxnlee  xxhere  the 
•Sii.ike  sxxeeps  .iroiiiid  a  scenie  horse¬ 
shoe  heiid  hetxxeen  toxxerint;  nioim- 
f.iiiis.  riiis  second  ol  the  iitilitx’s  nexy 
d.ims  .ilso  xxill  haxe  a  loekfill  emh.ink- 
meiit— 205  It.  hieh  .md  fl. inked  hx  txxo 
eoiiiiete  spillxx.ixs.  W’ater  tr.ipped  hx 
the  d.im  xx  ill  he  Immeled  to  the  poxxer- 
hoiise  through  txxo  tunnels  pierciii'4 
the  neck  ol  the  roikx  promontorx  th.it 
ere.ites  the  horseshoi'  hend. 

I’relimin.irx  xx  ork  .ilready  h.is  started 
on  Id.ilio  I’oxxer’s  lleH's  (ainxon  D.im, 
2x  miles  doxxnstre.im  from  Oxhoxx. 
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Third  unit  in  tJie  l)old  now  dexelop- 
nu‘nt  to  hariu'ss  the  wastinj^  waters 
of  the  wilderness  gorije,  the  Hell’s 
C-'an\()n  project  is  scheduled  to  swing 
into  actual  construction  following  Ox- 
how's  completion.  It  will  have  an  in¬ 
stalled  capacitv  of  272,()(K)  kw . 

Controversial  Issue 

Scene  of  hustling  construction  activ- 
itv  and  achievement  for  more  than 
three  vears  now,  the  Hell’s  Canvon 
reach  also  has  iH^en  the  hattlegroniul 
for  a  struggle  between  pri\ate-  and 
pnhlic-power  supporters  for  much 
longer  than  that. 

The  struggle  dates  hack  to  1947, 
when  Idaho  Power  filed  a  preliminarv 
application  with  the  Federal  Power 
(.'ommission  for  the  Oxhow  projt*ct. 
Pnhlic-powt'r  supporters  (jnicklv  called 
tor  the  Federal  Ciox  eminent  to  develop 
the  reach  w  ith  a  so-called  ’high  ”  Hell’s 
(.’anvon  Dam.  .\nd  the  battle  was  on. 


louring  the  following  vear.s.  while 
the  utility  amended  its  application 
before  the  FPC  to  inclndt'  Hrownh'e 
and  its  own  Hell’s  Canvon  Dam  as 
well  as  Oxbow,  Idaho  Power’s  oppon- 
t'lits  cxintinned  their  drive  for  Federal 
development.  Thev  fostereil  no  fewer 
than  20  congressional  bills  prov  iding 
for  the  high  dam,  all  of  which  f.iiled 
to  win  sufficient  support.  Numerous 
hearings  were  held  to  givt*  voice  to 
both  sides  of  the  controversv.  One  of 
them  was  the  longt'st  hv  clro-projeot 
hearing  in  FP(.'  historv.  producing  a 
rt^cord  totaling  19.215  pagi^  and  more 
than  4(K)  technical  exhibits. 

Idaho  Power  C’oinpanv 
Grunted  License 

On  .\ngnst  4,  19.55,  in  a  mianimons 
decision,  the  FPf!  i.ssned  a  license 
giv  ing  Idaho  Povvim  the  green  light  for 
construction  of  its  Browiihr.  Oxbow, 
.md  Ht'll’s  ('anvon  projects.  Public- 


power  supporters  were  to  lontinne 
their  efforts  for  Feileral  dt'velopmenf 
^inchuling  an  unsnixx'.ssf nl  appeal  to 
the  I’.  S.  Supreme  (amrt),  but  the 
utility  moved  swiftlv  to  start  its  pro¬ 
gram  for  harnessing  the  Snake.  On 
.\ovembtT  9,  1955.  Idaho  Power 

signed  a  contract  with  Morrison- Kmul- 
sen  for  cxmstrnction  of  ffrownlee  anil 
Oxbow.  Next  dav,  Brownhx*  con¬ 
struction  got  under  way. 

One  of  the  biggest  hvdro  projects 
evt*r  mulertaken  in  tlu*  Pacific  North¬ 
west,  the  Brownlee  projivt  recjuireil 
these  major  items  of  work: 

1.  Camstrnction  of  the  m.nnmoth 
KK-kfill  embankment,  ne.nlv  400  ft.  in 
maximum  height.  l.’kSO  ft.  in  crest 
ItMigth.  and  containing  more  than 
0,.5(K),000  cn.  vd.  of  mat«‘rial. 

2.  Driving  of  nearly  a  mih‘  of  tun- 
n«4s,  inelnding  a  2..555-ft.-long  tliver- 
sion  tunnel,  aiul  four  27-tt. -diameter 
pt'iistock  tunnels,  ('ach  .5'iO  ft.  long. 


MNKlNCi  DIUl.I.  IIOI.KS:  An  array  of  different  sizes  and  types  of  drills  was  retinired  for  the  kinK-sized  Bmwnlt'e  operation.  Shown  here  are 
Air-Traes  and  a  truck-mounted  Drillmasler  sinking  holes  in  the  tailrace  channel. 
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3.  Kxcavatioii  of  a  j'l'aiit  L'-shapt-cl 
cut,  3()()  ft.  deep,  for  tfu*  spe'ctaciilar 
concrete  sjrillway. 

•4.  Iv\cavati«)ii  of  cots  for  tfn-  power¬ 
house,  intake  structure,  and  intake 
channel. 

5.  f’lacenient  of  some  2.5().(KM)  cn.  vd. 
of  concrete  for  tfie  powerhouse',  in¬ 
take  structure,  and  spillwav. 

(i.  (aaisti uction  of  more  tfian  KM) 
miles  of  roads  dirc'ctiv  related  to  the* 
project. 

7.  Kre-ction  of  a  WMI-ft.  stc-el  hrid^*' 
for  the  Union  I’acific  Railroad  and  re¬ 
location  of  10  mile's  of  main-line  track 
to  sidc'stc'j)  ffrownlec'’s  .57,'i-milc'-loni» 
rc'servoir. 

fkownlc'c'  rt'(juir«*cl  more  drilling 
and  blasting  than  many  anotiu'r  big 
dam  job,  with  more'  than  b.(MM),(MM)  cii. 
vd.  of  stubborn  rock  t'.\c'a\  ated  for  the' 
d('('|)  foundation  of  the'  ('lubanknu'nt. 
|)ow«'rhous(',  tuniK'Is,  the  yawning 


spillway  and  intake  cuts,  and  assorted 
othc'r  phases  of  the  projc'ct. 

The'  lirownh'c'  arc'a’s  rcK-k  is  hard 
and  durable  Cohmibia  River  i)a.salt, 
laid  down  those  countless  agc*s  ago  in 
five  thick  flows  of  lava.  .Most  of  the 
hercuh'au  job  of  drilling  and  blasting 
jn'rformc“cl  bv  .\I-K’s  dam  buildt'rs  was 
in  the  bottom  three'  flows,  which  are' 
classifie'd  as  fe'lds|)ar-pori)hvritic,  col¬ 
umnar  jointe'ei,  and  massive  ba.salt. 

Drilling  Ke|ui|)inc'nt  at  Brenvnlee 

'I'lie  builde'rs  emjrloye'd  an  arrav  *)f 
ne'arly  30  drills  for  the  king-size'd  task. 
The'se  drills  include'd  thre'c*  Jov  T.\l- 
jtMt’s,  two  of  which  wc're  moimte'd  em 
1)S  (]ats.  and  a  truck-mounte'cl  fnge'r- 
sol-Ranel  Drillmaster.  The  Drill- 
maste'r’s  truck  also  carrie'd  a  compre's- 
sor  mounte'el  crersswise  on  the  frame 
•md  a  colle'ctor  that  re'duce'd  the  dust 
uui.sance'  to  a  minimum.  .Mso  ])art  of 


tfie'  nxk-biting  arrav  were'  17  Gardner- 
De'iiver  .\ir-Trac  drills. 

Tw(j  custom-built  elrill  jumbos  we're* 
the*  he*adline*rs  of  the*  Rrownle'e  drilling 
show.  One*  of  them,  speciallv  built  feer 
the*  job  in  .\I-K’s  Boise  he'aclepiarte'rs 
shops,  was  a  huge  rig  use'cl  to  drive  the 
mammerth  dive*rsiou  tuuuel.  Mounte'd 
on  the  chassis  of  a  Kuclid  e'nd-dump 
truck,  it  carrie'd  a  battery  of  14  Joy 
T.M-3.50  drifters  on  thre'e  platfeerms. 
The  jumbo  was  use*d  to  drill  be)th  the* 
clownstre'am  anel  upstream  he*acliugs 
of  the*  bore*,  shitting  from  one*  to  the* 
other  as  it  was  ne*e'de*cl. 

A  liorse'sheH'-shape'd  tunnel  3S  ft. 
wide*  and  42  ft.  high,  the*  diee'rsion 
bore  had  a  capacity  e)f  '^O.OtK)  c.f.s.— 
ade'epiate*  to  handle  normal  flows  of  the* 
ri\e*r.  ft  re*(piire‘d  llO.tKK)  cu.  vd.  of 
e*\ca\ation.  with  an  SOD  slunel  muck¬ 
ing  out  the*  blaste'd  rock  and  letading 
it  into  end-dumj)  trucks  e*(jui|)pe*cl  with 
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IS'TAKK  AKKA:  AA'Iiilc  the  drilliiiK  crew  prepares  the  lioles  lor  another  blast  «>n  an  np|M-r  level,  shovels  and  tmeks  remove  blaste«l  r<»ek  in  the 

|M)werhouse  intake  area  on  the  Idaho  side  of  the  project. 


“sirublu'is  to  filtfi  tlioir  o\li.iiist.s. 
I  Ilf  S()l)  s  rt'ijular  difsfl  fiigiiif  was 
replaffd  1)\  an  flfftric  powfr  unit  tor 
tlif  tiiniii'I-mnclsing  chort*.  Wntilation 
prolilfins  wfii-  wliippotl  liv  two  Jov 
\\i\aiH‘  l)Io\M“is  installed  directK  in 
tlif  dnit  lines  as  boosters. 

The  divrMsion  bore  was  nnliiu-d 
except  tor  a  oO-tt.  si'ction  at  the  intakt* 
.Old  a  150-tt.  stvtion  troin  the  power¬ 
house  Ideation  toward  the  inontli.  It 
is  planned  that  this  4.'>(l-tt.  section  will 
be  used  as  .1  tailrace  tor  an  ultimate 
tilth  unit. 

Second  ot  the  custom  jumbos  was  a 
two-pl.ittorm  lie  used  to  drill  the  tom 
pr'iistock  tnnn«‘ls.  These  27-tt. -diameter 
bores  wi-re  drilled  upward  at  an  aiiiile 
ot  lb  deijrees  42  minntes  with  the 
hori/ontal  — a  itb  grade. 

The  big  drills  in  \t-K's  array  chewerl 
into  the  rock  with  carbirle-in.sert  bits 
ranging  trom  2  in.  to  b'i  in.  in  diameter. 
(\irbide-insrMt  bits  2i!»  in.  in  diameter 
were  nsn.ilK  emplovctl  in  the  Air- 
Tracs. 


Drilling  and  Blasting  PriKcdiire 

Dynamite  ot  sev  eral  dilb-rent  gradi-s. 
packed  in  lartridgr-s  ranging  trom  I'-.* 
by  S  in.  to  3  bv  24  in.,  \\  as  nseil  on  the 
Brownlee  project.  Driv  ing  ot  tlu-  iliv  i-r- 
sion  tnnnel  alone  took  I.>.>.2(H)  lb.  ot 
explosives,  including  40  and  loV  gr-l.i- 
tin  .111(1  ammonimn  nitratt-  tvpt-s  ol 
dv  ii.imite. 

On  the  avcr.ige,  SO  holes  per  round 
were  driven  in  the  divi-rsion  tnnnel. 
Average  depth  ot  the  holes  was  13 
It.  The  S9-hole  rounds  were  loaded 
with  a  total  ot  70.5  lb.  ot  powder  per 
round. 

In  the  tnnnel  and  elsewhere,  ex¬ 
cellent  break-np  gc-ner.div  was  ob¬ 
tained,  with  little  reshooting  ot 
boulders  re(piired.  The  spillwav, 
pow  i-rhonse,  and  int.ike  cuts  were 
worked  down  in  lilts  ot  .ibont  (rO  tt.. 
with  excavators  .ind  trucks  rolling  in 
to  move  the  rock  soon  alter  each  bl.ist. 

Prov  iding  the  prodigious  amount  ot 
air  rcHjihred  bv  the-  .issorted  drills  w.is 
an  ecpiallv  impressive  tleet  ot  com- 


pit-ssors.  .Among  these  m.ichines  were 
three  Ingersoll-Band  ,\l.K  1  ..3.52-c.t.m. 
st.itionarv  compressors,  six  l-H 
c.t.m.  portable  rotarit-s,  and  eight  l-H 
(ilKI-c.I.m.  portable  rot.iric-s. 

It  vv.is  norm.d  .irtt-si.m  vv.iti-r  lonnd 
within  the  l.iv.i  Hows  m  the  embank¬ 
ment  core  art-a  th.it  led  to  sonu-  ot  tin- 
big  proji'ct’s  e.irliest  drilling,  l-'irst, 
with  the  are.i  protected  bv  temporary 
collerd.ims.  the  dam  bnihU-rs  exca¬ 
vated  the  core  are.i  to  bedrock —  about 
115  It.  below  the  old  river  bed.  rhen, 
to  assure  a  loolproot  grouting  job,  thev 
drilled  holes  in  the  core  area  that 
v.iried  trom  II)  to  25  ft.  deep  and  were 
on  lO-tt.  centers.  Ihese  holes  were 
grouted  at  pressures  r.mging  to  1(K) 
p.s.i. 

W  ith  the  core  ari-a  thus  etieitivelv 
consolid.ited,  cnt-oll  gionting  w.is  per- 
tormed  along  a  line  ot  holes  drilled 
on  lO-tt.  centi-rs  to  ,1  depth  ot  150  It. 
Completion  ot  the  grouting  operations 
in  this  are.i  opened  the  w.iv  tor  pl.ice- 
ment  ot  the  im|)erv  ions  core  and  filter 
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/ones  up  to  river  bottom. 

This  work  was  performed  during  the 
19.56  low-water  season.  When  tht?  1957 
.spring  rimofl  began  rolling  down  the 
river,  the  eoflerdams  were  breached 
and  water  not  accotnmodated  by  the 
diversion  tunnel  was  allowed  to  pass 
over  the  core  area.  The  eorr*  was  de¬ 
watered  in  July  with  runoffs  end  and 
was  found  to  he  in  e.xeellent  condition. 
(Construction  of  the  embankment  was 
immediately  resumed. 

The  Spillway  Cut 

biggest  of  .\I-K’s  r«)ck-excavation 
tasks  was  the  spillwav  cut,  on  the  left, 
or  Oregon  abutment  of  the  emhank- 
ment.  Thert*,  drilling  and  blasting  with 
pr<uluction-line  precision,  its  crews 
moved  a  total  of  .some  1,1S7.(KK)  cu.  vd. 
of  rock  to  make  room  for  the  big  struc¬ 


ture.  The  spillway  itself,  dt*signed  to 
pass  a  fl(K>d  of  SfKktMK)  c.f.s.,  consists 
of  a  csjiicrete  gravitv'  dam,  168  ft.  high, 
and  a  c-oncrete  chute  .some  6(X)  ft.  long 
that  passes  dischargt^d  water  hack  into 
the  river  downstream  from  the  em¬ 
bankment.  Four  steel  tainter  gates— 
each  .50  ft.  high  and  .12  ft.  wide— stand 
on  the  crest  of  the  concrete  dam,  with 
thriH*  2.3  by  21-ft.  steel  tainter  gates 
blocking  three  low-level  outlets  near 
its  base. 

Placement  of  more  than  li.5,0(K)  cu. 
vd.  of  c-onerete  for  the  luMvily  rein¬ 
forced  spillwav  was  handU'd  by  several 
craiK's  and  a  stiffleg  derrick  that  was 
anchored  on  a  shelf  high  above  the  cut. 
This  derrick,  fitted  with  a  h(H)m  207 
ft.  long,  lowered  two  concrete  buckets 
siinultaneouslv  into  ]K)uring  position, 
lifting  them  from  a  fle(‘t  of  trucks  that 


hauled  the  concrete  from  a  mixing 
plant  located  nearly  a  mile  away.  Once 
the  embankment  had  been  raised  to 
sufficient  height,  the  stiffleg  and 
smaller  cranes  were  joined  in  the 
clockwork  pouring  operatic. .  hv  a 
.\lanitow(K-  4.5(K)  that  was  walked  to 
the  top  of  a  flat-topped  island  of  rock 
separating  the  spillway  from  the  em¬ 
bankment 

.\nother  Big  Cut 

Second  higgt*st  of  .\l-k’s  excavation 
tasks  was  the  cut  for  the  intake  struc¬ 
ture  and  its  channel,  for  which  a  total 
of  1  .■3.5(),(XK)  cu.  yd.  was  hewed  with 
drill  steel  and  powder  from  a  moun¬ 
tainside.  One  broad  bench  in  the  vast 
excav  ation,  which  was  started  near  the 
top  of  the  mountain,  carries  a  road 
around  the  intake  and  its  channel. 


HOC'K;  MonI  of  the  nick  in  the  Brownlee  area  is  a  hard  and  dnrahle  (xdninhia  Biver  basalt.  It  was  throuKh  this  t>|H'  of  rcK-k  that  the 

approach  channel  to  the  diversion  tunnel  was  hlasttKi. 
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\lort*  than  700  ft.  long  and  160  ft. 
ck‘t‘p,  the  channel  carries  water  from 
the  reser\()ir  to  the  intake.  It  is  a  UvS- 
ft.-high  concrete  structure  that  regu¬ 
lates  the  flow  of  water  into  thi*  pt'u- 
stocks  hv  means  of  four  gates,  each 
16  ft.  wide,  'lO  ft.  high,  and  operat»“d 
hy  a  KKf-tou  electric  hoist. 

Because  the  tremendous  (juantitv  of 
HR-k  to  he  excavated  from  the  intake 
channel  iiHMut  it  would  he  one  of  the 
last  pha.ses  of  work  finished,  .\f-K  and 
Idaho  Power  supervisors  decided  on 
an  imusual  scheme  to  spt*ed  comple¬ 
tion  of  Hrovvnit'e’s  power-producing 
facilities.  The  scheme;  drive  the  pen¬ 
stock  tunnels  from  the  hottom— or 
powerhouse  end— up,  instead  of  from 
the  top— or  intake  end— down.  Such  a 
priRctlure  would  permit  the  fast- 
working  dam  hiiilders  to  complete  the 
pc-nspR'k  tunnels  and  povverhou.se 
while  the  intake-channel  excavation 
was  under  wav.  To  wait  until  the 
channel  had  heen  excavated  before 
starting  the  pensttK-k  tuum'ls  clearlv 
would  mean  a  delav  of  as  much  as  a 
vear  in  completing  the  project  and 
getting  its  power  “on  the  line." 

FAcavation  of  tlu‘  powerhouse  area 
was  the  first  sti-p  in  putting  the  novel 
scheme  into  motion.  The  mammoth 
cut  was  rajiidlv  drilled  and  blasted  in 
.1  series  of  lifts  down  to  the  elevation 
of  the  penstcK'k  tunnels.  Then,  whih* 
work  on  tlu*  povv(“rhonst'  itself  was 
slacked  off  to  give  the  tunnel  driv  ing 
ch'ar  right-of-wav,  .\I-K  underground 
crt'vvs  moved  in  to  thrust  the  .5.5()-ft.- 
long  penstcK'k  bores  upward  on  the 
designed  'lOV  grade  through  the  moun¬ 
tain’s  HR-kv  he;nt  toward  tlu*  future 
intake. 

Some  TTTOfM)  cn.  vd.  of  nR-k  were 
drilled  and  blast(“d  from  the  big 
povverhonse  cut,  while  about  .'SO.tKK) 
in.  vd.  were  shot  and  mucked  from 
the  penstiR'k  tnnni'ls.  .Most  of  tlu*  rock 
was  remov  I'd  from  the  tunnels  by  over¬ 
head  loaders,  which  lif  ted  the  material 
into  trucks  after  it  had  lu'i'u  pushed 
toward  the  mouths  of  the  bores  bv 
(iats  working  on  the  sti'i'p  grades. 

The  custom-bnilt  jnmbo  used  to 
drive  the  27-ft.-diamett'r  penstock 
tunnels  was  mounted  on  an  Inter¬ 
national  Tl)-14  tractor.  On  level 
gronnd,  its  two  drill  platforms  were 
inclined;  but  when  at  work  in  the  slant¬ 


I)I\  KRSION  Tl’.WKl,:  Tfu*  workman  in  the  month  of  the  diversion  tunnel  indicates  the 
sire  of  the  mammoth  bore  that  carried  the  Snake  River  annirHi  the  embankment  area  in  the 
early  staKes  of  the  project. 


ing  bores,  tlu*  platforms  were  level. 

Installation  of  PensttR-k  Liners 

Once  the  tunnels  had  been  thrust  ;»s 
far  as  possible  throngh  the  rtR-k,  and 
a  connecting  g;illerv  had  been  c;uved 
at  their  upper  ends,  another  nnnsnal 
operation  was  lannclu'd  to  install  the 
2  l-ft. -diameter  steel  penst(Rk  liners 
themsclv  I's. 

In  another  fori'sighted  move  to 
speed  Brownlee’s  completion,  prefab- 
riiMtion  of  the  liners  had  been  started 
long  befori*  the  tunnels  vv(*re  finislu'd. 

Tlu*  massive  liners  vv(*r(*  pref;ibrica- 
t(*d  in  fiO-ft.  sections  in  a  vard  I(R*at(*d 
just  downstream  from  the  |)ovverhonse 
area.  Basic  units  for  tlu*  sections  were 
plates  7'j  ft.  vvitle  and  ranging  in  thick¬ 
ness  from  %  to  l'’it,  in.  To  begin  the 


|)refabric;ition  of  e;ich  .s»*ction,  thr«*<* 
of  tlu'se  phites  were  lifted  bv  a  Mani¬ 
towoc  l.yfK)  onto  a  ti'inplate  to  form 
a  7.'i-ft.-high  cvlinder  known  as  a 
“c;ui.  ”  Tlu*  can  was  nu'ticnlonslv  tnu*d, 
the  pi(*c(*s  were  tackvvelded  togetlu*r 
and  tlu'ii  tlu*  internal  bracing  spider 
was  installed. 

\(*xt  tlu*  c;ui  was  transferred  to  the 
yard  s  wi'lding  house,  where  Lincoln 
;intom;itic  welding  machiiu'S  put  tlu* 
finishi?ig  touches  on  tlu*  tnlu*.  Tlu* 
machiiu's  mad<*  longitudinal  welds  be- 
tvv(*<*n  the  can’s  three  pieci's,  perform¬ 
ing  tlu*  job  in  oiu*  pass  insidi*  and  one 
outside. 

As  tlu*  c:uis  vv(*re  compl(*tc*d,  thev 
were  inovi'd  from  tlu*  wi'lding  house 
to  speci;il  Worthington  power-driven 
roller  beds  nearbv  for  assembly  into 
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I’l-'NS'fXK  K  TrWKI.:  Air-Trac-s  are  shown  at  work  in  oiif  of  the  four  iH'iistm-k  tunnels. 
I'hese  27-11. -iliaineter  tunnels,  eaeli  .■>.>(•  ft.  Ions,  svere  rlrisen  from  the  downstream  end  on  a 
.•ftl'f  Krade.  \  small  jiimh«t  with  a  Iwo-platfonn  n'e  was  also  used. 


flic  (iO-M.  M'ctions.  On  the  n)IK‘i  beds. 
f\N()  cans  fiisl  wc'ic  Iniflccl  foi;»'tlu*i. 
I  linn,  w  ifli  flw‘  rollers  slow  lv  rotating 
tlie  tubes,  a  biiu-oln  antoinatie  weld¬ 
ing  inaeliine  nionnted  at  the  top  oi  tin' 
joint  Insc'd  tlu’  two  cans  in  a  sinijle 
operation.  F.isibt  e.ins  wc-re  joined  bv 
tin's  inetliod  to  torin  c'aeb  (iO-ft.  s»*etion, 
Tbc'  inan-dw  arfino  sections  ranilc'd  in 
wc’ijjbt  Irom  (io  to  b.'i  t(»ns,  depending 
on  wall  tin'ckiu'ss. 

I'o  install  the  sections,  \I-K’s  nuMi 
ino\ fcl  them  to  the  months  of  the  pt'ii- 
stoc  k  tunnels  on  Forced- I  rak  trailers 
drawn  b\  trac  tors.  A  10-part  enable  was 
seenrc'd  to  c-acb  section  .md  it  w.is 
pidlecl  np  tbc'  oO'*  er.ulj's  into  place*  b\ 
a  la'cle»*rwood  two-dnnn  hoist  at  tin* 
top  of  tin*  tnnnc'Is.  Dnrine  the  trip,  the 
sc'etions  rested  on  wlu'eli'd  cr. idles 


that  rode  mils  set  atop  coner»*t«*  blocks 
on  I'itbc'r  side  of  flu*  in\c*rts. 

.Sc*etions  wc*rc*  joint*cl  in  flu*  tmnu'Is 
bv  laneoln  antoinatie  wt*lclini'  m.i- 
c‘biiu*s  monntc*cl  on  framc*works  that 
almost  c'omplc*tc*lv  eneirelc'cl  tlu*  stc*c*l 
tube's.  \ffc*rtlu*\  w  t*rc*  wc*lclc*d.  tlu*  lin- 
«*rs  wc*r(*  s(*enrc*l\  .mc'bor(*d  to  tlu*  foot¬ 
ing  blocks.  As  tlu*  final  step  in  tlu* 
liiu*r  inst.dlation,  flu*  fnbc*s  were  c'li- 
easecl  in  eoncr(*f<*  forc«*cl  bc*twc*c*n  flu*m 
and  flu*  snrromulin^  tnmu*l  rock. 

(ionerefc*  was  bc*ini;  ponr(*cl  for 
Hrowi)lcH*’s  pow  c*rbon.si'  <*\c*n  .is  flu 
last  of  tlu*  p(*nstocks  w(*rc*  bi*in<'  eom- 
pl(*tc'd.  To  uet  tlu*  bloek-lonn  strne- 
tnre*  nnclc*r  w.iv  as  soon  as  possible*, 
ponrinu;  bc*u.in  .it  one*  end  of  tlu*  dec*p 
powerlionse  cut  while  tlu*  penstock 
work  c'ontinned  .it  tlu*  other. 


.\  Man-Made  .Mountain 

edav  for  the  embankment’s  impe^r- 
vioiis  core  was  haul(*d  from  mountain¬ 
side  borrow  arc*as  as  far  as  A  miles 
awav.  But  much  of  the  rock  for  the 
man-made  mountain  came*  from  tlu* 
projc'ct’s  kinsi-sized  cuts;  spill  wav,  in¬ 
take,  and  powerhouse.  IVanu'd  in  the 
jrriu'Iing  rounds  of  load.  haul,  and 
dump  .  .  .  load,  haul,  and  dump  — from 
clav  borrow  arc*as  and  from  rock  cuts  — 
was  an  awe-inspiring  arrav  of  excas  a- 
tors  and  trucks.  Tlu*v  were  the  nucleus 
of  a  flc*c*t  of  machinc‘s  of  all  tvpc*s 
whose*  value  hit  more  than  ST.fKKf.fXX) 
at  the  p(*ak  of  the*  fa.st-pacc*d  proji*ct. 

Kxcavators  at  Brownlc*i‘  totalc'cl  22. 
incinclini'  four  Bncvrns-Frie  .54B  shnv- 
c'ls,  two  Manitowoc  T^tKI’s.  two  Bncv¬ 
rns-Frie  SSB’s.  four  Bnc\nis-Krie 
71  B’s,  and  a  \orthwc*st  2.5.  M-K  threw 
as  many  as  42  Kiiclid  end-dump  truc  ks 
of  17-vd.  capacitv  into  tlu*  bi^  matc*- 
rial-mov  ini'  opc*ration.  .done  w  ith  1  1 
Fnclid  bottom  chimps  of  17-\cl.  capac- 
it\'.  Thrc*e  Fnclid  Bock  W’auons  joiiu*cl 
flu*se  fast-rolling  rigs  for  the  later 
stages  of  tlu*  job.  .\lso  in  M-K's  stable 
of  modc'rn  machines  wc*re  about  40 
tractors.  10  Dodge*  Fowc'r  W  agons.  20 
flatbed  trucks  of  \arions  maki*s,  two 
Fnclid  2.51*  l)T  water  tank  frncks  of 
.5.(KK)-gal.  capacitx.  and  c*vc*n  a  tug¬ 
boat  used  during  installation  of  flu* 
clow  nsfrc*am-migrant  fish  facilitv. 

Trevise  planning.  conplc*cl  with  pie- 
M*nti\c*  maintenance*  of  (*(piipnu‘nt,  c*n- 
.iblecl  M-F’s  dam  bnilclc*rs  to  mo\e 
more  than  20.(KK)  cn.  \cl.  of  rock  in  .i 
single*  ela\'.  In  a  si\-ela\  we*e'k,  proelne- 
tion  hit  as  much  .is  120,000  cn.  \  cl. 

Brownlc*e.s  sloping  impeix  ions  core* 
range*s  in  thickiu'ss  from  about  .50  ft. 
at  tlu*  bottom  to  12  ft.  at  tlu*  top.  Its 
mate*ri.il  is  a  rc'siihi.il  b.isaltic  soil  of 
nu*elinm  plasticitx.  with  a  natural 
watt*r  content  \  .ii\  ing  bc'twc*en  15  and 
40'*.  Alte’i  if  was  plae**el  b\  M-K's  bot¬ 
tom  dumps,  the  clav  w  as  sprc*ad  in  S-in. 
l.iv**rs  c‘omp.icte*d  bv  spe*ciallv  built 
rolle*rs  to  fX)'*  of  modifie*d  .\.S.S.H.(). 

Two  filt**r  zones— one*  fine*,  the  othc'i 
c-oarse*— and  a  s**lc*cte*d  rock  zone  pre¬ 
vent  tlu*  core*  material  from  migrating 
into  the  downstic*am  roekfiH's  voids. 
Similar  filters,  arranged  in  flu*  opposite* 
diri*ction.  pre*v**nt  migration  into  the 
npstre*am  fill. 

Fverv  step  known  to  mode*in  c'on- 
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spill\va\'s  Io\v-K'\t'l  ijati'  opt'iiin^s. 

Aiul  tlu'n  canif  August  27,  195S. 
Oil  that  uu'uiorahle  dav,  power  flowed 
from  tfie  first  of  Ifrowulee's  tour  initial 
geueratiiig  units  as  Fresideut  T.  K. 
lloaeh  of  Idalio  Fowt>r  turned  a  sw  itch 
to  put  it  into  production. 

|ust  as  notahle  was  the  following 
October.  The  huge  euilrankment  was 
“topped-out"  as  trucks  dumped  the 
last  of  its  material  in  place.  Workmen 
finished  installing  the  spillwa\'s  four 
steel  crest  gatt*s  and  put  the  finishing 
touches  on  the  intake.  I’pstream.  the 
c-ostlv  and  nni(|ne  dow  nstream-migrant 
fish  facilitx  went  into  operation. 

And.  in  October,  the  secoml  unit 
went  “on  the  line."  It  was  followed  in 
December  bv  the  third  unit  and  in 
[amiarv.  19.59,  bv  the  fourth  unit. 


Brownlee’s  Su|HTvising  Personnel 

BrownltH'  s  high-spet>d  amstruction 
w.is  snper\iseil  for  M-lv  bv  two  of  its 
\eteran  tlain  builders:  (iK'nii  C7  jolm- 
son  bosseil  the  big  and  \ari«'d  projtvt 
liming  its  earlv  st.iges  and  was  snc- 
ceeiled  later  bv  Simon  Piedmont. 
Oxerall  snperi  ision  was  exerciseil  bv 
the  late  B.  “W’ihhIv"  Williams.  M-K 
\  ice  president,  until  his  death,  .md 
then  bv  (7  .\l.  Shnpe,  M-K  dam  di\i- 
sion  manager,  to  its  finish. 

I’litil  their  deaths  during  the  project, 
oxerall  responsibilitv  for  Idaho  Power 
was  helil  first  b\  D.  .\.  Dodheail 
and  then  bv  Fred  B.  MKaninick,  both 
functioning  under  B.  K.  dale,  vice 
president  of  operations  and  constrnc- 
fion  for  the  ntilitv.  (lomer  domlit 
w.is  Idaho  Power's  resident  engineer. 


strnction  was  employed  to  minimize 
settlement  of  the  embankment.  One 
of  them  was  lu“a\  \’  sluicing  of  the  rock 
fills,  starting  as  the  riK-k  was  plactnl  b\ 
the  end-dump  trucks  to  wash  the  fines 
into  tlie  voids  and  obtain  maximum 
point-to-point  contact  of  the  rock.  The 
sluicing  was  performed  b\  three  Stang 
lntelli-(iiant  hydraulic  monitors 
mounted  on  skids.  E<|nippeil  with  2- 
anil  .^-in.  nozzles,  thev  sluiced  the  fills 
with  about  four  times  as  much  water 
as  the  total  \olnme  of  rock  that  went 
into  the  embankment. 

Max,  19.5S.  saw  Brownlee  turn  into 
the  homestretch.  In  that  month,  water 
began  to  fill  the  reserxoir  as  gati's 
were  dropped  to  block  the  dixersion 
tunnel.  Four  ilax  s  later,  xx  at(*r  xx  as  dis¬ 
charged  for  the  first  time  through  the 


fl’MBO:  This  iiimhi).  custom  built  in  M-K’s  headquarters  shop,  was  mounted  on  a  F'uclid  end-dump  truck  chassis.  It  was  equipped  with  14 

drills  hnated  on  three  decks  and  beneath  the  bottom  deck. 
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('OMMKKCK:  Wln-ii  the  K'liKthfiiiiiK  of  the  Di'lawaro  River  fhaniu*l  between  Philadelphia.  Pennsylvania,  and  Trenton.  New  Jersey, 
is  eonipleted.  industries  between  these  |)oints  will  he  able  to  ship  their  produets  to  all  i>orts  of  the  svorld  b>  oeean-KoinK  vessels. 


A  Longer  Deep-Water  CK  annel 
For  tne  Delaware  R  Iver 

W  hen  the  new  4()«f t.«(leep  channel  Ss  completed,  an  entire  new  area  alon^ 
the  l>  elaware  Kiver  will  he  available  to  industry 


Hivkh  since  (.'olonial  times  the  Del- 
W  aware  Hixcr  lias  been  one  of  the 
main  arteries  of  commeret'  on  the  h^ast- 
ern  seaJ)oar(l.  Among  the  manv  iiuhis- 
Jriallv  iinjiortant  cities  located  on  this 
\  ast  waterw  av.  whose  sonrct*  is  in 

•llcrcnlcs  Powder  (a)mp.ni\ 

.\ew  ^'ork  (alv,  .\.  Y. 


KVKRKIT  F.  DIKMI. 

npjuT  \ew  York  State,  are  Wilming¬ 
ton.  Delaware;  Cdiester  and  Philadel¬ 
phia.  PennsvlvaTiia;  and  C'amden  and 
Trenton.  New  Jersey.  Manv  of  the 
varied  products  manufactured  in  this 
ar(M  are  shipped  via  the  Delaware 
Ifiver  to  all  parts  of  the  world. 

A  40-ft.-deep  channel,  suitable  for 


the  largest  ocean-going  v  (‘ssels.  mak(‘s 
the  Delaware  an  e.vcellent  shipping 
facility  for  indnstrir^s  hxated  in  Phila¬ 
delphia  and  to  the  south.  However, 
the  river  north  of  Philadelphia  is  (piite 
shallow  and  navigable  onlv  to  vessels 
of  comparatively  shallow  draft.  With 
a  (h'ep-water  chanm'I  onlv  to  the 
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Philadelphia-C^aiiiden  area,  the  harbor 
areas  of  tlu-  Delaware  ha\e  almost 
reaelu'd  a  saturation  point,  with  iiulns- 
trial  plants  crowding  each  shore  line. 

To  relieve  this  congestion,  the  U.  S. 
Armv  (a)rps  of  Engineers  is  engaged 
in  a  program  to  open  the  area  ahoc  e 
Pliiladelphia  to  further  indnstrializa- 
tion  hv  prociding  a  deep-draft  water- 
wav  for  large  seagoing  cargo  sfssels. 
This  will  nndonhtedlv  encxmrage  in- 
dnstrv  to  obtain  factorv  sites  that  are 
now  b(*vond  the  na\  igable  channel. 
The  proposed  channel  will  be  4(K)  ft. 
wide  with  a  depth  ot  40  ft.  at  mean 
low  water,  and  will  e\t<Mid  from  Phila¬ 
delphia  to  Trenton. 

Exploratorv  Probing 

Exploratorv  work  to  determine  the 
character  and  profile  of  the  ris  er  bot¬ 
tom  for  bidding  and  specification  pnr- 
po.ses  was  dett'rmined  bv  the  use  of 
jet  probers  mounted  on  a  sp*'eiallv 


constructed  barge.  This  lOO-ft.-long 
and  3()-ft.-wide  barge,  designed  bv 
the  Philadelphia  District  Caiqis  of 
Engineers  to  speed  np  the  probing, 
monnted  six  probing  towcTS.  thrtv  on 
each  side,  each  37  ft.  high.  The  towers 
were  monnted  on  rails  running  tlw* 
length  of  each  side  of  the  barge  deck. 
The  probes  consist  of  a  2-in. -diameter 
pipe  with  a  jet  nozzle  at  the  tip.  Each 
tower  has  its  own  air-powered  motor 
for  raising  and  lowering  the  probe. 
\\’ith  this  setup  it  was  pissible  to  ex¬ 
plore  the  bottom  of  tht‘  proposed  chan¬ 
nel  with  maximum  efficiencx.  both 
from  a  time  and  labor  st.mdpoint. 

When  the  jet-prob«‘  barge  w.is  in 
position,  it  was  anchored  bv  two  70-ft. 
spuds,  each  weighing  al>ont  17.()(K)  lb. 

F'irst  HcK'k  Contract 

Tin*  first  rock  contr.ict  for  deepening 
the  chantu'l  was  award«-d  bv  the  (asrps 
ot  E?igin«*ers  to  the  \m»'riean  Dredg¬ 


ing  (annpanv  of  Philadelphia.  The 
contract  eompristHl  an  area  known  as 
Section  H-lb  — Miul  Island  Hange,  and 
called  f(»r  a  channel  400  ft.  wide  bv 
40  ft.  deep  and  2.(KH)  ft.  long,  retjnir- 
ing  the  remox.il  of  217.()0()  cn.  vd.  of 
nnclassified  exc.oation  i-onsisting  of 
o\(‘rbnrden  .md  rock.  This  area,  ad- 
jacvnt  to  Hiserside.  New  |ersev.  and  to 
Torresdale.  Pennsvb  ania.  is  about  4'* 
miles  npstKMin  fnsm  the  Taixuiv- 
Pahnvra  Hridgr*. 

Th(“  .American  Dredging  (annpans 
started  its  drilling  .nul  blasting  oper¬ 
ations  on  NosemlH'i  20,  lOoS.  Its  drill 
bo.it  is  eompleteK  modern  in  ilesign 
and  eijuipmenl.  It  mounts  four  Model 
32.  j- A  Ingersoll-Hand  Down-1  lole 
drills,  each  powered  bv  its  own  .}(X)-en. 
ft.  (Nro-Klo  fngersoll-Uand  compres¬ 
sor.  rhe  drill  boat  is  eipiipped  with  a 
m.ichine  shop  for  the  maintenance  of 
the  drills  and  cDinpressors  .md  is  so 
I’onijiletelv  e<|nipp(‘d  that  .ilmost  .m\' 


TIIK  DKII.I.  Of  ffu*  niiisf  inodeni  design  and  carrsing  the  most  efficient  equipment,  the  drill  barge  wtirks  ariMiiHi  the  ebuk  sinking 

drill  holes  for  the  explosives  charges. 
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ri<  WSi  r.KIUNt;  KXI’I.OSIX  KS:  Bfiause  «)f  llu-  ri-Kulatinns  limiting  tlu-  (|iiantity  of  explosives  stored  on  the  drill  barue.  the  diesel -posvered 
work  boat  must  make  several  trips  a  day  to  keep  the  loadioR  erews  supplied  with  explosises. 


rep. in  work  fo  tlir  «‘(|nipiiM‘nt  laii  l)i‘  Drill  Pattern  steel  with  Ineersoll-lhind  aiul  Brnn- 

iloni'  without  the  neeessitx  ot  takini;  I  he  (It ill  pattern  is  10  h\  10  it.,  and  insert  hits  is  used  to 

the  drill  liaise  out  of  sets  iee.  eaeh  ranee  w  ill  c-onsist  of  10  holes,  holes.  It  is  estimated  that 

The  ina»4a/ine  tor  the  stor.iee  of  e\-  eaeh  0  in.  in  diameter.  An  a\c'ra^e  of  ahonf  SO  ft.  ot  rlrill  hoh*  ean  he  madi' 

plosives,  and  a  sepaiate  hl.istine  f.ip  S  ft.  of  snhdrillin^  w  ill  hi*  m.iinf.iineil  before  a  eh.mee  of  hit  is  neeessarv . 

mana/ine,  hofh  maintained  under  thronehont  the  joh.  takine  the  holes 

striit  supervision,  are  located  on  the  down  to  4S  ft.  hc'Iow  low  water.  The  P>xplosi\is  Ht eiilations 

h.n;4e.  ( )nlv  a  limited  (|nantitv  of  ev-  ac  tual  amount  of  drilline  w  ill  dc'pcmd  Ml  cwplosivc's  operations,  hc'c  anse 

plosives,  just  snllieicMit  for  c  urrent  upon  the*  eontonr  ot  thc‘ riv c*r  hc*d  and  thc“V  take  plaec' on  .i  n.iv  i^ahlc- w ater- 

oper.itions.  is  stoical  on  the*  drill  harne.  w  ill  v  arv  from  S  fo  24  ft.  of  roek.  wav,  arc*  snhjcvt  to  the*  rules  and  rc'e- 

Soinc*  prc’limin.nv work  w  .ts  done*  on  The*  drill  harec*  is  sighted  in  on  the*  illations  of  the  I'nitc'd  States  (.'oast 

the*  joh  site*  on  .i  prc'v  ions  eontraet.  range*  hv  the  hal  ite  forc*man.  and  when  (oiard.  The*  vvc*II-eon.strnetc*cl  c'xplo- 

riiis  vv  ork  eonsisfi*cl  of  the  rc*mov  .il  of  Iinc*cl  np  w  ith  the  range  markers  on  siv  c*s  storage  maga/inc*.  w  hieh  has  a 

praetiealiv  .ill  tlu*  ovc*rhnrclen  m.itc*  the*  shore*,  the*  spuds,  one*  at  t‘aeh  eor-  cap.ieitv  ot  2().(HK)  Ih.,  is  loeatc'd  at  .in 

ri.il  hv  hvclr.mlie  dredge*.  Snhsc'cpient  nc*r  of  the*  harge,  arc*  Iovvc*rc*d  to  the  isol.itc*d  spot  inl.mcl  from  the*  rivc*r. 

tc*st  horings  re'vc*.ilc*d  th.it  the  m.iteri.il  hottom  of  the  riv  er  to  m.ikc*  the  harge*  Kxplosives  arc*  tr.nisportc*cl  from  the 

V  c't  to  he*  rc’niov  c*cl  f rom  the*  nc*w  eh.ni-  a  stc*.idv  pl.itform  for  chilling  opc*r.i-  m.iga/inc*  hv  truck  to  a  sm.ill  clic*sel- 

nel  eonsistc*cl  of  highiv  vvc*athc*rc*d  to  fioiis.  Vn  S-in.  .sand|)ipc*  is  thc'n  povverc'd  lanneh  which,  nnclc*r  (avast 

firm  niic'.i  sc  hist,  hiotitc*  schist,  and  lovvc*rc*cl  fo  the*  hottom  ot  the  rivc*r  .nicl  (oiarcl  rc*gnI.itions.  is  jiermiftc*cl  to 

giic'iss  infc*rspc*rsc*d  with  tr.Kc*s  of  chilling  proec*c*ds  through  the*  sand-  earrv  onlv  o.otK)  Ih.  of  e\plosivc*s  pc*r 

cpi.irt/.  pipe  easing.  lngc*rsolI-Bancl  5-in.  drill  trip.  Di*penchng  on  the*  progrc*ss  made 


114 


TIIK  KAPIOSIVKS  KVCaVFKR  •  H  I  Y- Xl'Ca  ST.  19.^9 


at  the  drilling  site,  the  work  boat  will 
make  several  explosis  es-carr\  ing  trips 
a  (lav.  This  boat  also  serves  to  trans¬ 
port  the  workers  and  barge  crew  for 
each  shift. 

Loading  PrcK'edure 

After  a  hole  is  drilled  to  the  lu'ees- 
sarv  depth,  the  drill  is  nm  np  and 
down  S(*\eral  times  to  make  sure  the 
hole  c-ontains  no  obstrnetions.  Tlu'ii  the 
drill  is  remo\(*d  and  replaced  with  a 
o-in. -diameter  tube  through  which 
the  dvnamitc  is  load»‘d. 

The  loading  crew,  working  from  a 
platform  that  is  part  of  tin*  drilling 
rig.  inserts  the  first  cartridge,  which 
is  primed  with  a  Shcrt-lVriod  l)ela\ 
Khvtric  Blasting  Cap  into  the  loading 
tube;  and  it  is  then  lowered  in  the  tube 
to  the  bottom  of  the  hole.  The  balauci' 
of  the  cartridgt's  is  lo.tded  through  the 
loading  tube  and  a  tamping  rod  is  in¬ 
serted  in  the  tube  and  held  .(gainst 
the  explosives  as  the  tube  is  with¬ 
drawn.  The  ex|ilosi\{“S  used  is  ller- 
cules'^  fiO'r  I ligh-l’ressure  (u'latin  in 
1  b\  12-iu.  cartridges.  Hiis  (Kn.unite 
is  a  modified  gel.itiu  t\p(‘  and  will 
propag.ite  and  detonate  under  gre.itei 
water  jiressurt's  th.in  corrt'sponding 
grades  of  regular  gcTitiu  d\ii;uuites. 

The  (juantitv  of  d\uamite  lo.uled  in 
each  hole  varied,  depeudiuu  upon  the 
dejith  of  tlu'  rock.  Ilowcxcr.  to  keej) 
noise  and  xibratiou  to  a  minimum  no 
more  than  S(K)  lb.  is  e\er  detonated  at 
one  tinK*.  I  he  .i\(>rag('  lo.iding  factor 
is  1*2  lb.  of  ex|>losi\  e  per  cu.  \ d.  of  rock. 

Th(“  10  hoh's  arc  primed  w  ith  ller- 
cul(“s^  Shoi  t-l’eriod  l)ela\  Klectric 
Hl.istiug  (aips  using  instantaneous  to 
.No.  9  (K'lax  periods  coniietted  in  par¬ 
allel.  \o  stemming  operation  is  ut'ces- 
sarv  because  some  o\ ciburdt'u  will 
fall  into  the  hole  as  the  lo.iding  tube 
is  withdrawn.  This  oxiTburden.  jxlus 
the  w.iti'r  in  the  drill  hole,  m.ikes  .t 
\erv  s.itisfactorv  confining  material. 

When  .ill  the  holes  are  loaded,  the 
spuds  are  raised,  and  the  drill  barge 
is  pulled  ;iw.i\  from  the  r.mge.  Ihe 
hl.istiug  fori'inaii  pl.ixs  out  the  le.id 
wiri's  that  arc  connected  to  .i  safetx 
sw  itch  on  the  drill  b.irge's  lighting  svs- 
tem.  W  hen  the  barge  is  in  a  s.ife  posi¬ 
tion.  .ibout  o(K(  ft.  from  the  loaded 


I.OADINf;  THK  IIOI.KS:  llctli's  are  loaded  with  fiO'f  IliKh-l’ressnre  (ielatin  priined  with 
Short-l’ericMl  Delay  Kleetrie  KlastiiiK  ('aps.  instantaneous  to  \o.  •)  |H‘riod.  eonneeted  in 
parallel.  This  t>i)e  of  dsnainite  is  used  because  of  its  ability  to  detonate  niMler  hiuh  ssater 
pressures.  The  amount  of  dsnainite  saried  ssith  the  depth  of  the  rock. 
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range,  the  blast  is  fired.  To  mo\  e  the 
barge,  to  fire  the  blast,  and  to  set  up 
on  the  new  range  location  requires 
about  30  minutes’  time. 


new  dipper  dredge  of  latest  de¬ 
sign,  built  bv  the  Kllieott  .Machine  (Cor¬ 
poration  of  Baltimore.  Mainland,  fol¬ 
lows  the  drill  barge  to  remoxe  the 
blasted  rock  from  the  channel.  .\  6- 
eu.  vd. -capacity  dipper  sc-oops  up  the 
rock  and  dumps  it  into  scows  which 
are  tow<*d  to  a  disposal  area  some  dis- 
tancv  down  the  riser. 


Seismograph  Recordings 

An  unusual  feature  of  this  project 
is  that  the  contract  specific's  that  seis¬ 
mograph  records  of  everv  blast  must 
be  made  from  both  the  New  Jersey 
and  IVnnsybania  short's,  .\ccording 
to  the  specifications,  the  energy  ratio 
as  determiiu'd  by  the  seismograph 
readings  cannot  t'xcx'ed  1.0.  The  e.x- 
tremc'ly  low  powder  ratio  of  I'i  lb.  of 
dynamite  to  a  t'u.  yd.  of  rock,  plus  the* 
use  of  Short-Period  Delay  Klectric 
Blasting  (Caps  in  each  drill  holt',  as- 


CONTHOI.l.KI)  m.\STI\{;;  inoro  than  a  ripple-  is  inaelt'  i>n  the-  siirfae-t-  of  the-  rivt-r  as  a  range  of  10  holes  is  detonated.  Carefully  eal- 

eulated  exphesises  eharKt-s  and  the  use  of  Short-IVriexI  Delay  F.leetrie  Rlasting  ('aps  have  kept  the  vibration  ratio  well  within  the  limits  set  bv 

the  S.  Army  Corps  of  Kngineers’  s|H-e'i(ieations. 


Il(> 
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K(>('k  Tile  new  clipper  dredgi’.  "The  President,"  with  u  6-cn.  >d.  Inieket  easily  transiers  the  blasted  roek  fmin  the  ehannel  tn  await* 

iiiK  senws.  The  loaded  scows  are  towed  to  a  dis|)osal  area  down  the  river. 


riu*  soismopaphs  iisccl  will  iiu‘as- 
iire  the  vibrations  tiansniitted  to  each 
shore  to  make  positive  that  the  t‘\plo- 
sives  factor  is  kc'pt  wt'Il  within  speci¬ 
fied  tolerance's.  This  imeantionarv 
measnre  helps  avoid  anv  damage  from 
V  ibrations  to  houses  or  other  strnetnrc's 
along  the  waterfront. 

Ml  phase's  of  the-  blasting  eipe'iations 
are'  eare'fnllv  eontrolh'il  tei  avoid  exce'ss 
vibratiems  anel  noise;  in  tact,  the  ope'i  - 
ation  has  be'c'n  note-el  lor  the'  abse-nee' 
of  fiv  rock. 

Kev  Persemnel 

(ail.  \\’illi;mi  F.  I’ovve-rs  elire'cte-d  the- 
Delaware  Hive'r  I’roje'et  for  the  U.  S. 
Armv  (.'orps  of  Kngine'e'is  prior  to 
|nlv  1.  19  jV).  On  that  elate  Cied.  Powers 
was  re'lie've-el  bv  (ail.  T.  If.  Se'tlifh'. 
vv  he)  is  now  elistrict  e-ngine-e'i  for  the' 
Philaelelphia  District  anel  in  charge'  of 
this  proje'ct  for  the  Ceivernment. 

.\lavlin  H.  Cire'ase'i.  pre'siele'iit  of 
Ameriean  Dre'elging  (annpanv  ,  has  as- 
signe-d  the  re'sponsibilitv  of  the'  proje'ct 
to  Pan!  .MacMnrrav,  v  ice  pre-siele-nt  of 
the-  dre-dging  e-ompanv.  Ste'vv;irt  .\1. 
Ifieelinge-r  is  snpe-rintenele-nt  e)f  ope-ra* 
tions.  |ose-ph  Mnrde)ck  is  drill  boat 
snpe-rinte-nde'nt,  anel  the-  elrill  boat  eap- 
tain  is  William  Kimmitt. 


SItillTINti  THK  HANTiK:  The  drill  barKt-  fnrt-inan  sii'htinu  in  on  the-  InnKitndinal  aiul  side- 
range-s  used  to  accurately  locate  the  drill  barge. 
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^uarryin^  A  Plarci  ICansas 

Limestone 

(j^uartzitv  St(»ne  C'ompany  lias  fiiuncJ  use  f«»r  unusual  sl(»ne 
heavily  interspersed  >«itli  l<><»se  sand 

F AHHKl.l.  CAS  I  KLLAM  ° 

1i\( oi.N  coi  \TV  ill  north  crntr.il  l.inu-stoiu-  snitahlr-  for  concrott*  ag-  in  19'31  tlu*  Lincoln  Stone  Company 
^  Kansas  is  the  site  of  a  curious  gregate  is  scarce  in  western  Kansas,  operated  at  tlie  present  site.  .\t  that 

formation  of  stone  (juarried  comiiUM-  making  this  l.ineoln  Camntv  (juarry  time  A.  A.  W  ilson  of  C-oneordia.  Kan- 

ciallv  l)v  the  ynart/ite  Stone  (aim-  prohahiv  the  nearest  location  for  good  sas,  who  held  a  mortgage  for  S25,(HK), 

panv.  The  stone  \aries  in  thickness,  stone.  The  matiTial  is  a  siliceous  and  was  suddeidv  ealled  and  tohl  he  had 

■md  it  nsualK  r<‘sts  on  a  IiMise  sand  lalcarisms  rock  chemicallv  consisting  u  plant.  He  sent  his  son-in-law,  J.  H. 

floor.  It  is  e.\trem(‘l\  hard,  and  occa-  of  fi-S't  silicon  dio\iih‘.  16V  calcium  Carigren,  to  protect  the  iiAt'stmeut, 

sioually  is  h«‘a\il\  intersptTsed  with  oxide,  13V  carhon  dioxide,  anil  the  anil  their  net  xaluation  figures  on  that 

looseix  p.iiked  sand  poikets.  halance  of  ^V  consists  of  aluminnm.  date  and  today  attest  to  the  measure 


ferric.  luaLmesium.  soilium.  and  notas-  of  success  ohtained  in  the  2S  xears  of 


SIION  I'l,  HItOKI'.N  ItOCK:  (TH  Hall.  NluMitiT  toreinaii.  slanils  Ih'mVU-  a  I'l-fii.  >cl.  Norfliwesf  slu>\i-l  and  an  Intornational  truck 

which  hauh  stone  from  the  (|narr>. 


I  I  k 
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STKIl’PKI)  \HKA:  \  \H'w  <»f  fhr  (|uam  Hoor  (rmn  which  stimc  has  Im-cii  rcnn>\cd. 


hank  at  (.'oncorclia  ami  was  (|nitt‘  nn- 
tainiliar  w  itli  stom*  procliiction,  l)ut  lie 
w«‘iit  into  this  joh  witli  intlinsiasin, 
ami  nmlfi  his  (linvtion  tlic  compain 
has  »■\pamh■ll  its  salt's  rt'inarkahK. 
W'hfn  the  plant  was  taken  o\i‘i.  t'lph])- 
inent  was  \  aim'd  at  aliont  Slo.tKK)  .is 
most  ot  tht'  work  was  pt'rlonm'tl  h\ 
h.iml  lahor.  Nt't  \.iln.ition  of  (^)n.nf/- 
it('  Stone  tod.iv  is  pl.iet'd  .it  Sl.l^o.tHKI. 

New  I'ses  Itir  Procliiets 

lilt'  pit'st'iit  opt'i.itors  ha\»'  hi't'ii 
sneet'ssfnl  l.iiei'K  hi'eanst'  tht'\  h.i\i' 
lonml  list's  tor  tht'  s.imK  matt'ii.il 
whieh  ninst  ht'  seit't'iit'tl  out.  anti  for 
tht'  lint's  w  hieh  normal  limt'stoni'  pro- 
thietion  ean  st'II  as  tt'i  tili/t'i,  hot  w  hieh 
ht'rt'  wt'it'  just  .1  wastt'  prothiet. 

(^)n.irt/itt'  Stout'  in  1933  startt'il  .1 
eomrt'tt'  pijit'  pl.int  wlit'ii  Mr.  (larl- 
ert'ii,  tor  S(iS2.23.  honaht  ont'-h.ilt  in- 
tt'it'st  in  tht'  eonip.inv  tlit'ii  ownt'tl  h\ 
Mr.  Delmt'i  ot  l.inc'tihi.  K.insas.  This 
plant  list's  all  tint'  aeen'o.itt'  troni  '»  in. 
tlow  n  in  c'tmcrt'te  pipe  m.mntaetnre 


.iiitl  ni.ikt'S  [)ipe  ill  si/t's  troni  h  to  St 
in.  in  tliaim  tt'r.  rotl.iN  this  hnsint'ss  is 

l. iigt'!  th.in  tilt'  eonert'tt'  .leeit'e.Ut' 
|)rothietion  ot  (^)n.nt/itt'  Stout'  ('tmi- 
p.mv.  Tht'  tint'  .le^rt'e.itt'  .ilsti  is  nst'tl 
in  ni.ikine  etmert'tt'  hltieks  tit  all  sizes, 
.intl  .1  etmert'tt'  hriek  is  m.mnt.ietnrt'tl 
whieh  fimis  e\tt'nsi\t'  nst'  ttn  hniltl- 
ine  in  this  .irt'a.  Ilit'  sttint'  etmip.nw 
it'et'iitK  st.irtt'tl  a  rt'.itl\-nii\  jil.int  in 
lanetiln  .intI  (Itinetirtli.i.  .intI  tht' 
On.irt/itt'  I’rtiilnets  (aimp.iiiN.  .1  snh- 
sitli.iiA  tit  tht'  (^)nart/itt'  Sttint'  (aini- 
p.in\ ,  h.is  just  tipt'iit'tl  .t  ftirrne.itt'tl 
pipt'  pl.int  .it  (,’oneortli.i.  K.insas,  to 
implt'int'nt  its  eonert'ti'  pipe  m.innt.ie- 
tnrin<;  ami  st'iAieim;  t.itilitii's. 

riie  (^)n.irt/itt'  Stunt'  (.'onip.mx  tor 

m. ition  h.is  .i  v.iriahit'  .mionnt  ot  o\er- 
hiirdt'ii.  whieh  is  h.imllt'il  h\  2-1)7 
( 'att'ipillar  tlozt'is  ami  a  (i-en.  \  tl.  Lt'- 
ronriit'an  ser.ipt'i.  I  hi'  formation  itst'lf 
\arit's  in  thieknt'ss  troni  S  to  45  ft., 
.mtl  the  pt'iet'iitasii'  ot  loose  s.iml  in 
the  tormation  also  xarit's  greatlv.  Tht' 
matt'ri.il  ox  er  the  stone  is  loo.selx  etini- 


p.iett'tl  .s.milstoni'  .mtl  e.m  lit'  h.intih'tl 
nieeix  xxith  thi'  tliizt'is  .mtl  ser.ipt'rs. 
l  ilt'  thillin<4  ot  tht'  ni.iin  It'tlee  is  tliint' 
xxith  .in  Ini'i'rsoll-H.iml  III  eiaxxlt'i, 
xxith  .1  1)15  thill,  .mtl  .1  l'2-in.  hurt' 
poxxt'it'tl  hx  .1  l-(i(K)  (i.irtlnt'i  Deiixt'i 
.mtl  .1  |ox  lAt  tlMt  xxith  .1  4-in.  hurt' 
poxxt'it'tl  hx  .1  1-315  Im^ersoll-H.iml 
eomprt'ssor. 

Drilling  I’roeednre 

I'dr  j.iekli.immi'i  thiilim,;.  thi'  ijiiarix 
uses  .in  Ineersoll-Haml  315  .intI  S45 
l.iekh.imt'i.  .St'ition.il  stet'l  .intI  ear- 
hon  stt't'l  hits  .irt'  nst'tl  in  tlrillinj;.  4'he 
throxx -axx  .IX  hits  nst'tl  until  ri't't'iitlx 
xxonitl  thill  ahont  h  It.  lit'tort'  lii'inii 
t.ikt'ii  out  lor  rt'sh.irpenini;.  an  oper- 
.ition  XX  hieh  eonhl  he  pi'rtornit'tl  onix 
tom  times  hi'tort'  the  hit  lost  its  ifanm'. 
l  ilt'  earhon  stt't'l  hits,  hoxxext'i.  .ixt'i- 
.il^t'  l.StMl  ft.  pt'i  hit. 

Si/t'  ot  holt's  drilled  is  2'2-in.  tlia- 
iiiett'i  spaet'tl  on  .111  S  hx  (i-tt.  ji.ittt'rn. 
(h'laniitt'’^  2,  2  hx  S-in.  sizt',  is  nst'tl. 
.imi  all  poxxdt'i  is  tanipt'tl  fiithtlx'  in 
the  hole  to  ntili/.t'  all  ot  tht'  htilt' 
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drilled.  \s  the  top  of  the  holes  is 
soinetiines  very  ra^t;ed,  a  'B-ft.  copper 
tube  2/h  in.  in  diameter  with  a  4-in. 
flange  is  placed  in  the  hole",  and  many 
a  ron^h  hole  is  easily  handh'd  with  the 
loading  tube.  The*  Icmcsc*  sand  inherent 
in  the  formation  it.self  varic's  j'reatlv. 
and  in  anv  one*  shot  as  mnch  as  2.5'/  of 
the  material  mav  he  loose-  sand.  When 
this  is  locali/.c-d  and  heavv,  a  D4  (’at 
lf*-cn.  yd.  front-c*nd  loader  moves  this 
into  trucks  to  t^o  to  the  I'ri/./lv  material 
storage-  area. 

^'ield  l.d  loiis  Per  Fuiiiul 

'I'he  yield  per  pctnnd  of  dvnamitc- 
also  varies  with  the  percentage  of  rc-- 
j»*cts,  hnt  the  long-time  average  is 
about  1.3  tons  pav  material  pc-r  pound 
of  dvnamite.  MS  delays  are  used  in 
the  shot,  the  nmnlu-r  varying  with 
the  numher  ol  rows  and  holt's  shot. 
From  2(K)  to  470  holes  are  fired  with  a 
condenser  blaster,  and  np  to  nine  elc'c- 
fric  MS  delas's  are  used.  Delays  are 


used  from  row  to  row.  Pop  shooting  of 
hoidders  is  done  with  fuse  and  caps. 
Fragmentation  is  \erv  g(K)d. 

Tvso  separate  fac-es  are  worked 
simnltaneoiislv  and  two  Northwest 
shosels.  l/*-cn.  yd.  capacits',  do  the 
hidk  of  the  loading.  Five  International 
trucks  hauling  8  to  10-ton  loads  haul 
from  the  cpiarrv  to  the  plant. 

(Quartzite  Stone  has  two  preparation 
plants  that  are  practically  twins;  and, 
when  hnsim-ss  warrants,  operates  both 
plants,  but  always  has  one  plant  in 
opc-ration.  These  plants  are  al)ont  one 
mile  apart. 

The  plants  are  all  elc'ctric,  and  a 
notable  feature  is  the  use  of  a  Jeffrey 
vibrating  fc'<-dt*r  consisting  of  eight 
elc-ctric  coils  as.sembU'd  against  the 
ft'eder  chute,  which  gi\e  a  pulsating 
action  to  the  chute  and  material  that 
falls  from  there  to  a  fet'der  pan  and  to 
a  4-in.  gri/.ziv.  Ship  anchor  chains  are 
suspended  onto  the  feedc'r  pan  to  fa¬ 
cilitate*  fec'd  c-ontrol  and  the  whole 


operation  is  button-controlled.  The 
fc*t*d  pan  is  5  ft.  long  and  4.'*  ft.  wide. 

Material  going  Ix-vond  the  grizzlv 
is  fed  to  a  24  by  .36-in.  Diamond  jaw 
crusher,  12.5  hp.  and  2,.3(X)  volts.  Tlie 
material  is  so  hard  and  so  abrasive 
that  new  plates  are  rc'cjuired  on  the 
jaw  crusher  every  60  days. 

.\11  grizzlv  material  4  iu.  minus  is 
conveyed  to  an  .\llis-(>’halmers  .5  bv  10 
.screen  and  all  material  X  in.  down 
went  to  the  waste  area  until  rect'iitly. 
The  Kansas  Highway  Dc'partment  in 
recent  years  has  found  this  to  be  a 
good  road-base  material,  .so  that  this 
former  waste  material  is  being  used  in 
increasing  ejuantitv  each  year. 

.Ml  stone  over  S  in.  is  convevc-d  to 
two  Svmons  c-one  crushers.  No.  4  and 
No.  3,  powerc'd  bv  12.5-  and  75-hp. 
motors,  rc'spectively,  at  2,.3(K)  volts. 
■Material  rc'tained  on  2.'2-in.  screen  goes 
through  the  large-c-oue  crusher  and 
material  that  passed  through  the  2.'*- 
screen  gt)es  through  the  small  cone. 


I’ll’K  ri.W'l':  Qiiart/itf's  i'oiuri’ti'  blink,  anil  briik  plants,  and  tin-  plant  ollui-. 


From  liiMo  tin*  .stone  yoes  to  tlie  top 
sc  reen  wliiili  is  a  Deister  3  I»\  12-in. 
tliree-cli'c  k  .serc'en  oper.itecl  hv  a  lo¬ 
ll]).  motor  at  220  \  olts.  ( )\  ersi/e,  if  an\  , 
eoc's  l)aek  to  the  eone  ernshers.  1  he 
rock  Irom  the  three-cleek  Deister 
screen  eoc'S  to  three  bins.  N’.irions  sizes 
ol  rock,  from  Fj  to  '«  in.,  ean  he  |)ro- 
(Ineecl  here.  1  he  ijii.niA  has  thri*e  sti'el 
bins,  one  of  oO-ton  c  ai)aeit\  and  two  of 
tons  eaeli.  I  he  eomp.mv  eonsnmes 
.ill  fine*  m.iteri.il  of  h  in.  minns  in  its 
own  oper.ition  in  tlie  m.ikine  of  con¬ 
crete  pipe,  bloc  ks,  and  brick  and  also 
in  the  m.ikine  of  pref.ibrieated  con¬ 
crete  bridifes  for  seeondaiA  ro.uls. 

The  const. mt  se.nc  h  foi  ikac  uses 
tor  the  stone  and  sand  prodneed  at 
the  (^)n.n  tzite  Stone-  ('ompan\  has  en- 
.ibled  it  to  sta\  in  business  and  sc-iac 
a  larec'  are.i  for  a  needed  b.isic'  mate- 
ri.il.  I, (Hated  on  the  S.mte  Fe  .md 
I'nion  Pacific'  r.iilroads.  the  (jiiariA 
sells  ,i  snbsfanfi.il  amonnt  of  rock  b.il- 
l.ist  each  No.ir  for  railroad  use  .md 
.ilso  maint.iins  .i  l.irae  fleet  of  trucks 
to  seiAiee  pip‘‘-  block,  brick,  and 
re.id\  -nii\  concrete  customers. 

I'sed  Vs  Filter  bock 

riie  li.ird  rock  in. ikes  escellenf  filter 
rock  m.iteri.il  .md  is  in  such  dem.md 
th.it  it  is  shipix'd  w  ithin  .i  )(K)-mile  r.i- 
diiis  of  laneohi.  I  he  rock  jirodiiccd 
lit-re  h.is  less  th.m  170  absorption  on 


the  l(W2()-e\ c'\  le  sodium  snlf.ite  test. 

\  d'j  b\  10-in.  two-deck  sc.ilper 
screen  is  used  oxer  the  two  Smiioiis 
cone  ernshers.  I,.ir!'e  trucks  haul  the 
m.iteri.d  from  the  two  pl.mfs  to  the 
railro.id  loadinil  are.i  .ipproxim.ifeK 
two  .md  tliK-e  miles  aw.i\.  Fifteen-ton 
loads  are  hauled  from  the  |)l.mts. 
I.oadiii!'  r.mips  facilit.ite  the  lo.uliin; 
of  r.iilroad  cars,  and  lloni;h  loaders 
load  from  the  sfor.iee  area  to  r.iilro.id 
cars  w  heniAer  necess.iiA . 


Prodiution  from  e.iili  of  tin-  pi. nils 
is  r.ited  .it  1,0.30  tons  of  m.it.'ii.il  per 
d.i\  e\ehisi\e  ol  lines  .md  eri//!\ 
m.iteri.il. 

|.  b.  (,’.irleren  is  president  of  On. of 
zite  .Stone  (amip.inv.  Inc'orpor.ifed 
I'].  I',.  I•^•rne\  is  the  ni.mnt.u  tin  inu 
siiperinteiident,  b.i\  llohii.ni  is  the 
(|n.iriA  pi. lilt  lorem.iii;  .md  (Milford 
I  bill  isijii.iriA  siiperinteiident.  be\  W  . 
lU.m  .md  F.nl  P.  I.i^iiitt  h.mdie  the 
office  work. 


S\I,F,S-MI\I)KI)  I’HKSIDKNT:  J.  H.  Farli’rcn.  prcsidcnl  of  (,>iiiirt/ilf  Stoiif  (  iiinpanv,  fol¬ 
lows  fhc‘  iHilii's  OK  the  ssall  iH-hiiul  him:  “The  sales  department  is  not  the  whole  eompans, 
hot  the  sshole  eompans  is  the  sales  department!" 


lilt:  t  \ri  osiM  s  I  sc.iM  I  It 
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Unaerwater  Fopmin^ 


of  IMetals 


I  he  airerafl  industry  finds  explctsives  a  quieh  and  eeonomieal  method 
of  forming  some  metals  into  complex  shapes 

I  MOM  \S  A.  DICKINSON  ° 


(Ictoiiatiii^  <‘\pl()si\(*s  iinincrsccl 
ill  watiT.  <‘ii^iiu*<‘rs  have  hci-n  oh- 
taiiiiii^  iiiiprccedciifiHllv  i»()<)(l  i»‘siilt> 
ill  forming'  sdiix-  of  tlic  toiii'lici  sheet 
metals  with  low-eost  tooliiii'  at  .i  lariie 
airiratt  plant  in  Texas. 

rhe  prneess  is  based  on  intoi  niation 
aeijiiiK'd  hv  nasal  experts  during 
World  War  II  .is  the  result  of  explo¬ 
sions  of  mini's  and  tor|)edoes  near  the 
metal  hulls  of  ships,  \mon^  other 
thini's.  this  information  showed  that 
metal  parts  were  sometimes  deformed 
well  hevond  their  normalK’  m.iximnm 
elongation  points  without  Ix'im;  rup¬ 
tured,  and  fh.it  exfremeix  tonnh  .il- 
loxs  were  sometimes  shaped  .ironnd 
oi  oxer  miuh  softer  materials. 

Kflorts  to  111. ike  use  of  sneh  |)henom- 
ena  have  been  m.ule  hx’  a  niimher 
of  firms,  hut  most  of  them  haxe  in- 
xolxed  the  tr.ir..smission  of  explosixe 
fortes  xxith  ijaseons  medi.i  .done  in 
enelosetl  molds  or  dies. 

hx  iisine  xxater  to  eoneentrate  shoek 
xxaxes,  en^ini'ers  haxe  been  .ible  to 
make  efieetixe  use  of  rel.ifixeix  laree 
explosixf  eh.iri'es,  inelndini'  dxnamite 
and  m'latins  as  xxell  as  the  smokeless 
poxxtlers  emploxt'd  bx  others,  xxithont 
ereatinjl  as  mneh  noise  as  eonid  be 
ex|X’eted  in  oper.itinn  .i  drop  h.imnier. 

riu'  I’riKi'ss 

hriefix  the  proeess  eonsists  of  plat¬ 
ing  a  metal  blank  oxer  .i  die  or  b.isie 
xxork  form  in  the  bottom  of  a  xx.ifer- 
filled  retainer,  and  tlu'ii  settiiiij  of!  a 
eharm*  of  t'xplosixes  in  the  xxater  di- 
reetlx’  aboxe  tiu'  bl.ink. 

•Bex  AiOBT.  Kl  Scn'iio  Sl.itieii 
i.os  .Anirclcs  >2,  (\iljtoriii.i 


CKYSKR:  .\s  the  nietal-foriiiiiiK  explosive  eharRe  is  detonated,  a  small  Revser  rises 
fnnn  the  water  lank.  The  llaR  waxiiiR  from  the  jxile  serves  as  a  vvamiiiR  siRiial  that  hlastioR 
activities  are  under  wav— jnst  oik-  of  the  many  safetv  precautions  taken. 
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A  TKST  OIK:  A  test  die  with  the  primed  explosive  churKe 
ill  pluee  is  lowered  into  the  water  tank  for  firiiiK-  Several 
different  tspes  of  explosives  have  been  used  sneeessfiilly 
in  inetal-forininK  o|M'rations. 


MINl’TK  ('II  AKCiF.S:  A  small  explosixe  eharKe  is  heinn 
prepared.  .Some  charges  are  so  small  thes  are  measured 
in  grams  and  oimces;  other  charges  are  rclativels  large. 


\(‘C()r(linn  to  one  ol  the  i<*s«'arcli 
riitriiHH'rs.  tlif  iiru  proct'ss  has  licrti 
list'd  to  (liiplitatc  xiitnalK  t'xcrv 
opt'iatioii  that  tan  lie  pcrtoi  inctl  wifli 
(lro]i  liammt'is,  h\th.iiilit‘  |iit‘sst's. 
prt'ss  hrakt's.  aiu!  stn'tth  toolinti— iii- 
flutliim  shrinking,  hciulitiir.  sluMiiiii', 
jiii'ifini;,  stictfhinn.  (‘iiihossiii^,  iii- 
laxiii^.  and  joining. 

{]oniplt't(’  tost  foniparisons  Iiaxo 
not  \ct  hct'ii  math'.  Hoxxt'Xfi,  it  has 
ht't'ii  notcti  tli.it  wht'it'  fithfi  snh- 
int'iat'tl  t'xplosixt's  or  st.niil.ntl  in.itli- 
int'  tools  ini^ht  ho  nst'tl  to  protlntf  a 
nixt'ii  p.nt  with  itlfiitital  tlit's.  toiixfii- 
tional  prt'sswoik  is  nsn.ilK'  most  fto- 
ntmiital. 

Tht'rt'fort',  it  stH'ins  it'ason.ihlf  to 
•issnmt'  that  this  mt'thtitl  tit  forming 
mt'tal  will  ht'  most  atlx  .mta<lt'ons 
wht'it'  it  will  pt'iinit  tht'  nst'  tit  rt'l.i- 
ti\  t'lv  int'xpt'iisix  t'  or  sim|ihfit'tl  toolina. 
rt'thift'  tht'  mimlit'r  ot  opt'r.itions  t's- 


st'iitial  to  orthtitlox  t.ihrication,  mini- 
mi/t'  strap,  or  t'liminatt'  the  iift'tl  tor 
.ititlitioiial  prt'ss  capatitv. 

Tht'  pott'iitial  nst'tnlnt'ss  ot  tht'  prof- 
t'ss  in  talirifatinit  t'xtrt'int'lv  larsjf 
p.nts  is  t'spt'fialK  intrii'ninn.  tor.  .is 
a  rt'st'art'h  t'li^iiit't'i  points  out; 

“Wt'  foiiltl  protiahlv  nst'  tht'  t'litirt' 
(hilt  ot  Mt'xit'o  as  a  shootini;  liasin 
.nitl  jirothift'  a  tlt't'p  thaw  liisj  t'lioni'h 
to  honst'  a  lariat'  tit\  it  wt'  wantt'tl  to 
th'xt'ltip  a  lilank,  tormins'  tiMil.  anti  t'\- 
plosixt'  fhanit'  ot  snth  trt'mt'iulons 
|iro|ioi  tions. ' 

\s  \t't,  nothin^  th.it  .iw  t'-inspirinij  is 
lit'inn  st'iionsK  fontt'inpl.itt'il.  liow- 
fxt'r.  wt'  liflit'xt'  this  mt'thotl  will 
lirini'  airtr.itt  anti  missih'  protlnction 
t'xtrt'int'K  flost'  to  tht'  itlt'.il  statt',  th.it 
is.  wht'it'  t'at'li  nt'w  protlntt  can  lie 
“ni.itit'  in  two  pit'ccs  anti  '4hit'd  tlown 
tht'  mitltllt'.  ’ 

M.itt'iials  th.it  h.ixt'  lit't'ii  sncccss- 


tnlK  tormi'tl  inclnih'  all  common  .ihnn 
innm  anti  m.iiincsinm  .illovs,  17-7  anti 
other  st.iinlt'ss  stet'is,  tl  id  steel,  niiltl 
sfi't'l,  tit.ininm,  copper,  .nitl  It'atl  in 
n.mtit's  r.niiiinn  trom  d.lKH.')  to  O.rOd 
in. 

l•ornlim4  tools  nscti  in  connection 
with  till'  process  li.ixe  lit't'ii  s.itis- 
l.ictoriK  niatli'  trom  such  x.irions 
mati'ii.ils  .IS  tool  steels,  milil  stt't'l. 
.ilnniinnni-/inc  .illoxs,  leail.  li'.id-liis- 
ninth  .illovs,  |il.istics,  ct'ianiics,  .mil 
w .itei prooti'il  |i.ipi'r.  In  .iiltlition.  some 
enplike  p.nts  havt'  lieen  tormt'il  with¬ 
out  s|ii'cial  ilit's. 

To  tl.iti',  tht'  proti'ss  h.is  lieen  nseil 
oiiK  li\  hit^liK  skilli'd  ti'clmicians 
workine  in  a  restrittetl  .irt'a  wlit'ii' 
striit  s.di'tx  pr.ictici's  c.ni  hi'  niain- 
t.iined.  .\s  a  rt'snlt  ot  thi'  pri'c.nitions 
t.iken.  tht'it'  h.ixe  lit'en  no  .icciih'iits, 
nt'ai-acciili'iits.  or  niisfiri's. 
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CM AKI.I  S  V.  1  ll()\1  AS® 


.\  •icni,  M’f  (U  vj)  mid  scndtc,  hi'^h-noirurd  hills, 
H('ll(‘('tiufi  ihrou'^h  flic  i)iissin<^  hours  of  (hnj 
.\  thoiisdiid  chdio^iio^  hues  irith  eonntless  thrills 
To  >^reet  the  ei/e  irith  sjidikliio^,  erifstdl  rui/. 

\o  fdlisiiidii,  no  jieiuL  no  jeirel  hri'^ht 
('dll  rust  siirh  siiells  nor  nniridd  moods  rrredi 
As  from  those  mirrored  depths  comes  living  H'rlht, 
And  n  ind-etehed  jneets  hidden  >^l(‘dnis  iiiiscdl. 

I'he  niorniio^  snii  siriio^s  from  the  East,  dhidze. 
And  irith  the  erinison  ddirn  d  '^(iriii't  nire 
Shines  from  the  tinted  nionntdins  eirelinii  nidze, 
I'o  double  mitiire  s  <^lorii  pninted  there. 


\\  hen  from  the  fi("drens  hi<^h,  dt  noon,  hot  niifs 
Hum  doirn  on  irnr  rill's,  peaks:  didl,  dim,  diid  dreiir, 
A  snioki/  topdz  then-  eneriisted  hiijs 
In  stnitd  <S>'dih  unpolished,  like  d  teiir. 

rhroir^h  sirifth/  iriio^iio^  hours  to  erentide 
I'he  fur  sun  rolls  into  the  ros<--hued  W'est: 

tunpioise  hliie,  deep  slmded,  sets  inside 
Tin-  nidtrix  of  the  painted  hills’  rouis^i 

I'roiii  far  irorlds  ni^ht  chips  flintlike  stars  to  spill 
.\nd  '^eiithf  li'^ht  the  '^looni.  .\  darkened  shade 
Is  dratrii  and  hides  deep  ediiifon,  lake,  and  hill— 
The  erifstdl  iraters  turn  to  chon  jade. 


^ r.ilnid.ili'.  {\ilit()riii.i 
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TKr(  K  KyriFMKNT  c  ataixk; 

Siiiulf,  aiui  t.iniicin  axlo;  liulit-,  iix'diuin-. 
aiul  lu‘a\y-ihity  lontraitor-txiv  dump  IxKlifs; 
(lump  trailer  imit>;  and  li\(lraiilii'  lioi^ts— 
all  of  wliieh  emIxKU  new  doiun  and  eon- 
strnetion  features— are  amom;  tlie  |>r(Klnets 
displascd  in  a  eolorfni  new  ecpiipment  eata- 
loi;  just  released  l)\'  llerc  nies  Steel  l’r<Mlnets 
(.ompam.  Cialion.  Ohio. 

I  liL’Idiulited  are  dnmp-lHHiy  and  hoist 
six'C'ifieations,  evelnsive  desimi  and  eon- 
strnetion  features,  sjwcial  truck  ecpiipment  — 
inclndini'  hxdranlie  tad  Kates,  .md  a  new 
series  of  ern’ineerim;  charts  desiKiied  to  aid 
dump  IxkK  .md  hoist  selection,  l-'ree  copies 
ol  the  e.it.doK  are  asailahle  on  recpiest. 

(.()(.(;i.K-(:i.F.A.\i\(;  station 

To  promote  |irompter,  easier  c.ire  of  in- 
dnstri.d  e\  (-protection  ecpiipment.  Mine 
S.detN  Appli.inces  Oomp.mx,  I’lttslmruh,  I’.i., 
h.is  m.ide  .i\ .lil.dile  a  new  K<>UKle-c  le.minK 
st.ition  with  finuertip  convenience. 

I'e.itnre  ol  the  new  low-cost  station  is  .1 
(omp.ic  t  .dl-met.d  c.ihinet  h.ivitiK  a  c.ipacitv 
of  2(H)  sheets  .md  provides  a  fresh  tissue  each 
time  one  is  removed.  (\d)inet  me.isnres  (>  in. 
liiKh.  >'4  in.  wide,  .md  (i  in.  deep,  l.ens- 
cle.imm’  1-  oKprnl  thiici  is  dispensed  in  ev.ic  t 
.imomit  from  imhre.ik.ihle,  le.ikiiroof,  polv- 
ethvlene  scpiee/e  holtle,  which  can  Ih>  used 
sep.ir.itelv  III  loc.itioiis  th.it  do  not  vv.irr.int 
c  .ihmet  iiist.dl.itioiis.  A  c  le.mim’  .md  .mti- 
louuiiiK  .(Kent  (it  Ihiicl  removes  dirt  .md  Krinie 
without  stre.ikiiiK.  .md  co.ils  lens  siirt.ice  with 
micro-thin  film  th.it  protects  .n'.iinst  toi'Kini’ 
tor  hours  .itter  .ipplic  .ition.  .iccordinu  to  the 
m.imit.ic  tnrer. 

Ml  I.TIIT  HI’OSI.  I  I  BIIICANT 

kev stone  l.nhric.itim' (-omp.inv  .mnonnees 
the  development  ot  premmm-ipi.ditv  imilti- 
pnr|iose  Inline. lilt  lor  indiistri.il  use. 

known  .is  kev  stone  No.  SS  multipurpose 
Inline  . lilt,  this  product  h.is  .ipplic  .ition  in 
'Ml',  ol  .ill  li.ill-  .md  roller-lH-.iriiiK  inst.dl.i- 
tions.  It  .dso  produces  superior  results  in 
(il.nn  lie.irniKs,  needh-  lie.iniiKs.  .nid  on  ro- 
t.itiiiK  .111(1  slidini:  Sint. ices,  .iccordim;  to  the 
III. milt. ic  tnrer. 

\  hiKh-lilin-streiiKlh.  lithiiim-li.ise  jirodiict 
with  eveellelit  vv  .iter-lepellelit  proiX'rlies, 
kev  stone  No.  SS  is  im.itlected  lie  evpiisiire 
to  d.im|i  .itmosphere  or  direct  cont.ict  with 
w.iter  .mil  h.is  povvertiil  ,ilisor|itiv e  iiroiier- 
ties.  It  is  smooth,  nonfiliroiis.  honioueneoiis. 
.111(1  odorless.  Oper.itim’  lemper.itiires  r.iliKe 
Iniiii  (I  to  27A  I'..  .111(1  the  meltniK  point  is 
(  lose  to  l(MI  I'. 

\ddition.il  inlonii.ilion  on  kevstone  No. 
SS  miiltipiii |iose  hiliric  .nit  is  .iv  .iil.ihle  Irom 
kevstone  l.nhric.itini;  (lomp.niv.  iKHI  North 
21st  Street.  I’hil.idelphi.i  >2,  I’.i. 

I  IIU.  in  DllANT  (  IIK  ri.Alt 

\n  S-ii.iKe  hiilletm  desc  rihiiii’  .1  new  line 
ol  fire  Incir.nits  m.iniil.ic  lured  hv  kennedv 
\.ilve  M.niiil.ic  tiiriiiu  { a)m[).inv ,  I'.hnir.i. 
N  A  .,  h.is  just  heeii  c  ompleted  .nid  is  now 
re.idv  lor  disti ilnition. 

The  new  fire  hvdr.nits.  n. lined  the  k-lO 
.111(1  the  k-Il.  .ire  comi>letelv  redesiKned 
.Old  hive  .1  niminmm  nmnlier  ot  li.irts.  The 
III. mill. IC  tnrer  c  l.iinis  th.it  .ill  workini'  p.irts 
(.111  now  he  e.isilv  removed  tor  m.nnten.nice 
without  eve .IV .ition.  Hotli  hvdr.nits  le.itiire 
■■( )"  riiiK  c  (instriii  tion. 

rhe  k-K)  is  the  rei'iil.ir-model  hvdr.nit 
with  holted  loint  constriii  tion  while  the  k-11 
Is  the  new.  im|irove(l  S.itetoii  niiHlel.  Both 
(  iinlorm  to  .ill  A  A\  .W  A.  six  c  ific  .itions  .nid 
.ire  m.nmt.ii  tiired  in  I.  I'2.  .md  i  in.  with  .1 
wide  v.irielv  ol  pi|>e  end  connections  to  meet 
eveiv  need.  I'dr  .1  ( (>I'>  ot  the  desi  rilitive 
liter. itiin  .  write  lor  Bulletin  Ahl. 


MODIHF.I)  COMPRFSSOR 

.\  mcHiified  version  of  the  12.Vft.  rotarv 
power  take-off  compressor  is  .innoimced  hv 
\\  orthiiiKton  (airixir.ition’s  llolvoke  (M.iss.) 
I)iv  ision. 

rhe  h.isic  compressor  svstem  is  siniil.ir  to 
the  \\'orthini!ton  12.A-ft.  rot.irv  power  t.ike- 
off  miil.  however,  if  inchicles  .1  ch.iiii  drive 
.md  clutch. 

The  unit  includes  a  tvvo-sf.iKe  oil-cixiled 
rot.irv  compressor.  si>eed  control,  en.uine 
Kovernor,  oil  cooler,  air  receiver,  oil  .sep.irator 
.111(1  oil  stor.iKe  receiver,  .ill  nioimted  on  .1 
common  h.ise  pl.ite. 

(aimpletelv  controlli'd  from  the  c.ih  hv 
the  driver,  the  coniiiressor  is  lu'lf-driven 
throiiKh  .1  siilit  power  t.ike-off. 

.Xddition.il  inlorni.ition  m.iv  Ix'  oht.iined 
hv  writinu  WorthiiiKton  (airixirafion.  I’ort- 
.i(>le  (mniiiressor  Section,  llolvoke.  Mass. 

I'ORTABFF  BATCHING  IM.ANT 

An  e.isilv  tr.insixirted,  r.ipidiv  .issemhled 
concrete  h.itchiiiK  i>l.int  fh.it  pnxliices  1111  to 
(if)  III.  vd.  [XT  hour  lor  scattered,  sni. di¬ 
sc  .de  hiiildiiiK  oix-r.ifions  is  now  av  .iil.ihle. 
Xccordim;  to  the  m.nmt.ictnrer.  the  unit  h.is 
stor.iKe  c.iixicitv  for  Id  tons  of  .mKrcKate  in 
three  sizes  .md  9A<)  cii.  ft.  of  hulk  cement. 
Addition.il  inlorni.ition  m.iv  he  oht.iined  Irom 
The  Nohle  (!onip.inv,  1S(>()  Seventh  Street, 
O.ikI.nid.  (7ilil. 

1:RANF.-FXCA\  ATOR  Bl  l.I.FTIN 

.Schield  B.nit.nn  (ainip.mv  ol  W.iveriv. 
low. I,  h.is  .innoimced  the  piihlic.ition  ot  .111 
S-p.iKe  six-cific  .ition  hiilletm  coveriiiK  the 
new  series  “  >.>()  ”  BAN  I  .AM  cr.me-evc.iv  .itors. 

Incliided  in  the  new  hiilletin  .ire  complete 
specific. itions,  c.ip.icities,  work  r.niKes.  .mil 
te.itiires  on  the  11-ton  i  .irner-moimted 
Mixlel  1- kAO.  the  1  1-fon  selt-proix-lleil 
Mixlel  (df-kiO.  .111(1  the  Mcxlel  AO 
i  r.ivv ler-moimted  B.int.nn.  .is  well  .is  the 
complete  line  of  .itt.ic  hmellts.  S|X'(  ifi(  . itions 
on  .ill  momitim’s  .ire  .dso  uiveii. 

(aipies  ol  the  new  spec  itic  . ition  hiilletin. 
No.  5A0-I.  ,ire  .IV. Iil.ihle  Irom  the  m.inii- 
t.u  tnrer. 

NFW  lOV  SI.rslIF.R  Bl'FFFTIN 

|(>>  medimii-i  .ip.ic  ilv ,  1  1  to  fO-lip.  sliishers 
.ire  the  siihiec  t  ol  .1  new  hiilletin  hv  |(>' 
M.iiiiiI.k  tiiriiiK  (ainip.niv  .  I  hese  two-  and 
three-di  imi  h.nilers  .ire  desiuned  tor  con- 
tmnoiis  he.ivv-diitv  oper.ition.  I  fesimi.ited 
|o>  A  .111(1  B  i  I.ISS  sliishers.  thev  le.itiire  liillv 
selt-enerKi/ini;  i  Inti  lies  .mil  .nitom.itic  hr. ikes 
lor  opcT.itinu  e.ise.  Other  fe.itiires.  aecord- 
ini;  to  the  m.iniit.K  tnrer.  inc  hide  l.irue.  ev- 
posecl  (hitch  h.mds  lor  cooler  rnnnini:, 
longer  lite.  .nid  simple  .idinstiiient;  simpli¬ 
fied  hihric  .ition  .md  riiUKcd.  one-piece  steel 
h.ise.  \lso  desi  rihecl  .ire  three  diflerent  tvpes 
ot  remote-i ontrol  sv  stems  tor  |oy  sliishers. 
Write  lor  tiee  copv  ol  Bulletin  T(i-|  to  ](•> 
M.niiil.ic  tiirim;  (aimp.niv,  Oliver  Biiildmi’. 
I’iltshiirKh  22.  I’.I. 

BMTFRV  ll\NI)B(M)k  W  MI.ABI  F 

Indiistri.d  stor.iiie  h.itterv  users  .md  m.iiii- 
teli.nu  ('  men  will  Ix'  inteiestecl  in  .1  new  >(>- 
p.iKe  h.indhook  ol  technic. il  instructions  .md 
I'lmineerini’  il.it.i  on  the  c.ire  ol  motive- 
power  stor.iue  h.itteries.  I’rep.ired  hv  the 
lndiistri.il  Division  ol  ( amld-N.ition.d  B.it- 
teries.  Inc.,  rrenton.  N.  |..  the  illiistr.ited 
hooklet.  "Instrni  tions  .md  M.iinteii.mce 
D.it.i"  ((  iB- 1  S'Hil.  covers  .ill  ph.ises  ol  h.itterv 
theory.  o|X'r.ition.  .md  m.iinten.mce.  It  is 
.IV .iil.ihle  tree  ol  ih.irKe  troni  the  m.iniil.ic- 
tiirer. 

CRXWI.FR  (  RANF-FXCWATOR 
CATXFIW; 

\  new  21-p.iKe  c.it.iloK  desc  rihinK  .1  fO- 


ton  crawler  cr.ine-evc.iv .ifor  h.is  Ix-en  re¬ 
leased  hv  the  .Xmerican  Hoist  Derrick 
(ainip.inv,  St.  I’aiil.  Minn.  The  c.it.iloK  de- 
scrilx‘s  and  ilhistr.ites  the  ni.mv  time-s.iviiiK 
te.ifiires  cl.iinied  hv  the  comp.mv  on  its  ."VH) 
series  crawler,  laipies  ot  this  new  c.it.doK 
on  the  .Xmerican  .A(K)  series  cr.iwler  cr.me- 
evi.iv.itor  ot  4()-ton  c.ip.icitv  .ire  .iv. iil.ihle 
trom  the  .Xmerican  Hoist  distrihiitors  or 
direct  from  .American  Hoist  \  Derrivk  ('oni- 
p.inv,  St.  I’.iiil,  .Minn. 

DRIFFING  SYMPOSll  NI 
AT  PF.N.N  STATF 

Fvplor.ition  drilliiiK  vvill  he  the  topic  ot 
.1  three-cl.iv  svniposimn  to  he  held  .it  I’enii 
•State  on  Octolx-r  S  to  10.  lointiv  sponsored 
hv  the  Dep.irtnients  ot  Mmini;  Ivni’ineeriiiK 
.it  the  I’nivcrsity  of  Miimesot.i.  (ailor.ido 
Scluxil  of  Mines,  and  I'lie  I’ennsv  Iv  .nii.i 
Sf.ite  I’niversitv,  this  will  lx-  the  ninth  .111- 
nii.il  DrillinK  Sv  ni|xisimn  held  since  its  in¬ 
ception  .if  Minnesota  in  lO.rO. 

Five  lechnic.il  sessions  will  de.d  with 
st.itistiis  and  oix  r.itions  rese.irch  in  evplor.i- 
tion.  hit  desimi  .ind  nx  k  ix'iietr.ition.  mi- 
proviiiK  core  recovery,  dnllniK  .ind  s.miphiiK 
ol  imconsolicl.ited  m.iteri.ds.  .md  innov .itions 
.111(1  c.ise  studies  in  drilhiiK  pr.ictice.  The 
proKr.nn  should  lx-  ol  interest  to  eni’ineers, 
KeidoKi'ts,  contr.ictors,  .md  operators. 

(;F.AR  motor  Bl'FFFTIN 

.X  new  hiilletin  on  K<'.ir  motors  h.is  heeii 
issued  hv  the  Jones  M.ichinerv  Division  ol 
I  lew  itt-liohins,  Inc  .  I'lie  hiilletin  eont.iins 
tec  hnic.d  inlorni.ition  on  hori/ont.il-  .md 
V ertic  .d-moimted  ne.ir  motors  with  c  .ip.ii  ilv 
lip  to  I2A  hp.  .md  .1  v.irietv  ol  output  s|X'eils 
r.inuiiiK  trom  TSO  r.p.m.  to  1.2  r.p.ni. 

Inc  hided  III  the  hooklet  is  .1  lo.id-(  li.ir.ii  ter- 
islies  t.ihle  tor  .ipplic  .ition  in  v.irioiis  m 
diisiries  .111(1  ihtlerent  tV|xs  ol  eipiipmelil. 
.111(1  .1  selec  tion  t.ihle  .irr.mued  .ic(  iirdinu  to 
Xl.XIA  il.issifii. itions.  To  oht.iin  .1  lopv, 
vviite  to  I  lew  itt-Bohms.  Ini..  (>()()  (delihiook 
Bo.id.  .St. milord,  (ainn. 

(  H  XRT  (ONX  FUSION  I  V(  JOBS 

X  relereiicc  t.ihle  ill  w.ill  (h.iil  lorm  h.is 
Ix'en  piihhshed  hv  l're(ision  iMpnpmeiit 
('omp.inv.  Tins  conveision  cli.nl  is  iiseliil 
lor  eiiKineers,  shop  men.  .md  eveiiilives. 

Included  .ire  common  conversions  such  .is 
iiu  lies  to  (cntmieters  or  vv.ilts  to  horsepowei 
.IS  Well  .IS  ni.niv  conversions  th.it  .iie  ihlli- 
i  lilt  to  l(x  .ite  in  relerenee  m.inn.ils. 

I  iir  .1  tree  copv  ot  the  ( 'oiiv ersion  I'.k  Iois 
vv.dl  eh.irt  write  I’lec  ision  l'.i|in|>nient  (!om- 
p.niv.  f  1 1  I  F,  B.iv  ensvv  00(1  Avenue.  GIik.iuo 

B).  III. 

Bl  BBI.R-MOl  NTFI)  MX(  HINFS 
(  AT  XI.Oi; 

the  koehriiii:  Division  ol  koehriniz  (  (ini- 
p.niv  h.is  lost  Issued  .1  c.it.iloK  (iint.inmm 
sivteen  on-the-joh  .md  thirlv-five  .issemhiv 
photos  ol  Its  2(lA  riihher-moimted  triii  k  .nid 
('riiiser  cr.nie.  X  s|x  c  i.d  section  is  devoted 
to  the  21)5  truc  k  .ind  (ainser  ( h.issis  .md 
upper  m.ichinerv  .issenihlies.  In(hi(|ed  in 
these  se(  tions  .ire  ev|il. III. itions  .nid  photos  ol 
the  np|X'r  ni.ijor  shilts.  coni|)lete  with  power 
flow  di.mr.nns.  .nid  .111  ev|)l. in. ition  ol  the 
eni  losed  Ke.irs. 

A  '‘Sl.ind.ird  F(|m|)menl"  section  tells 
.ihoiit  ix'iid.int  IxHiiii  suspension,  leleseopn 
hoom  limit  slojis.  .iiitoni.itie  power  hooiii 
loweriiiK.  .111(1  lorijiie  ((inverter  drive. 

(aipies  of  the  2().A  Biihher-Moimled  G.it.i- 
loK  (.III  Ix'  oht.iined  hv  writinK  to  koehrmi’ 
Division.  koehriiiK  Gonip.mv,  402(1  West 
(!oncor(h.i  Av  'me,  Milwaukee  10.  XX'is. 


till  lAflOSIM  S  I  \c;iM  I  It 


It  1  v-\i  (.rsr.  ni.it) 
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CHANGE  OF  ADDRESS 

To  insure  receiving  your  copies  of 
The  Explosives  Engineer,  please  notify  us 
of  any  change  in  your  mailing  address. 

THE  EXPLOSIVES  ENGINEER 
613  DELAWARE  TRUST  BUILDING 
WILMINGTON  99,  DELAWARE 

Please  change  the  address  of  my  subscription 

NAME  (Please  Print) 


VIBRATION  EFFECTS 


STRUCTURES  •  WELLS  •  PIPE  LINES 


HAROLD  H.  WHITE 

CONSULTING  ENGINEER 

2831  EAST  14TH  STREET 
JOPLIN,  MISSOURI 


New  Address 


Seismograph  •  Accelerograph  *  Electronic  Comparascope 
Micro  Barograph  Surveys 

Investigation  of  Explosions  and  Explosives  Accidents 


Dav«y  Rotary  Drill  at  Lingl*  Coal  Ca.,  ShawvilU,  Pa. 

For  faster,  more  economical  drilling  .  .  .  increased 
coal  production  at  lower  cost,  leading  strip  operators 
rely  on  Davey.  Suitable  for  mounting  on  ony  truck, 
Oaveys  move  fast  between  blast  holes  .  .  .  are  easy 
to  set  in  drilling  position.  Available  in  8  models— air 
blast,  mud  pump,  or  combination. 


DAVEY; 


DAVEY  COMPRESSOR  CO. 

KENT,  OHIO 


ViBRAtiO* 

tRPW®*:**  • 


EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate 
legal  or  public  relations  problems  arising  from  blasting 
effects  — 

Send  For  Our  BROCHURE  Describing  Our  Services 

(Pri€9  Schmdut*  Accomponies  Brochvre) 

Seismograph  Protection 
Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals 
Electrical  Resistivity  Surveys  —  Vibra>Log  Service 

Seismograph  Rentals  and  Sales 

THE  VIBRATION  ENGINEERING  COMPANY,  INC. 

407  Hoiletofi  Notionol  Bank  Building  •  Haileton,  P«nn»ylvania 

Phene:  OLadttone  S*1961 

PitHburgh  Area  Office  B  F  Howell,  Jr.,  Ph  0.,  P  E  Affitioted  with 

Philip  R  Berger,  Mgr.  Chief  Seismologist  Fronk  Neumann.  Seismologist 

Bradford  Road  4546  45th  Ave.,  N.E. 

Brodfordwoodi,  Pa  Seattle  5,  Wash. 

Phone-  WEstmore  5- 1655  Phone:  Lakeview  4  0028 


r 


80-PAGE  BOOK  ^  ^  . 
FOR  YOUR  REFERENCE  FILE 


Siiicr  its  iiicrption,  I  l<‘ri  iiK-s  lias  Imtii,  and 
contiimcs  to  lx*,  a  pionofi  in  the  tl«‘\»‘lop- 
iiKMit  ot  iinproMxl  niatcri.ils  lor  tin-  indns- 
tiiai  explosives  user.  To  help  yon  choose 
the  proper  explosives,  blasting  agents,  and 
hlastins'  siipplir-s,  we  ha\e  gathererl  the 
latest  inlorin.ition  and  published  it  in  a 
handv  SO-paije  r«-ferene(“  enidi-. 


Hy/ilostirs  Department 

HERCULES  POWDER  COMPANY 

*HHI  Market  Street,  ll  ilminf'ton  W.  Delauare 


(a)niplet<‘  with  photographs.  r«“l«‘r«*ni»- 
ch.irts.  and  d«-seriptions  ol  Hercules  Kx- 
plosixes.  Hlastiiii'  Agents,  and  Blasting 
.Supplies,  this  miid**  was  desiijned  to  pro- 
\  ide  xon  w  ith  an  n|)-to-the-minnte  source 
ol  inlorination  on  materials  axailahle  lor 
hlastinn.  and  tiu'ir  rdlectixe  use.  Send  lor 
\onr  lre«-  cop\  todav. 


HERCULES 


MIK  KXPl.OSIXKS  KNt.INKKH  •  Jl  I  V-Al  (.1ST.  la.W 
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In  secondary  blasting, 
ignite  your  safety  fuse 


s  a  \m  better  to  ho<^-up  and 


Prime  with  safety  fuse  and  blasting  caps.  You’ll  play- 
it-safe  two  ways: 

•  No  tlan^er  from  stray  electrical  currents  or 
thumlerstorms. 

•  No  big  you  get  a  series  of  small 

shots:  "pop-pop  pop”. 

(,'onnect  and  ignite  your  safety  fuse  primers  with 
Quarryconl  and  play-it-safe  a^ahi  because  — 

•  No  men  on  the  rock  pile.  The  entire  blast 
is  sc‘t  off  by  one  man  at  a  point  where  escape 
is  safe  anti  easy. 

QuarrycortI  is  packetl  on  sptH)ls  in  l(K)-ft.  lengths.  It 
is  easily  lighted  with  a  match  and  burns  with  a  very 
hot  open  flame  at  the  rate  of  al>out  one  f(H)t  per  second. 

HOW  TO  USE  QUARRYCORD 

(ait  your  safety  fuse  in  equal  lengths  as  prescribed  by 
your  State  law.  and  prepare  your  primer  cartridges. 
On  the  end  of  the  fuse  opposite  the  blasting  cap  place, 
a  (a)nnector.  1  his  is  a  metal  tube  containing  an  igni¬ 
tion  compound  in  the  slotted  end,  and  color-banded 
for.easy  identification.  Load  and  tamp  the  holes. 

W  hen  ready  to  blast,  connect  all  holes  with  Quarry- 
cord,  placing  it  in  the  slot  of  each  (A)nnector  and 
pressing  the  "lid"  down  to  hold  the  Quarrycord  firmly 
in  place  ami  assist  ignition. 

(.'onnect  your  main  lines  with  cross  lines  wherever 
these  will  cut  down  the  over-all  burning  time.  Lead 
main  lines  off  to  a  point  away  from  the  rock  pile. 
When  all  is  ready,  light  this  end  with  a  match  and 
gi>  to  a  place  of  safety.  o  n 


ll's  quite  a  story,  told  completely  in  this  folder  u  hich 
we'll  send  you,  free,  u  hen  you  ask  for  it.  Write  today. 


Your  «xp/os«v«s  supp/ier  con  tvpply  Quarrycord  and  Conn^cfors. 


THE  ENSIGN-BICKFORD  COMPANY 

Simsbury,  Connecticut  •  Since  1836 

Frimacord*^  and  Detacord^  Detonating  I  use.  Safety  Fuse,  Ignitaiord’^,  Quarrycord^,  Pyrotechnical  Devices  and  Blasting  Accessories 


12S 


I  HK  IMMOsIM  s  I  Nt.lM  I  H 


II  I  \  - \l  (.1  ST. 


TALK  ABOUT 


These  are  typical  production  figures  reported  to  us  by  owners 
of  50-R  blast  hole  drills.  We  think  they  sjjeak  for  them.selves. 

No  wonder  it’s  the  most  wanted  blast  hole  drill  in  the  business. 

Write  for  complete  details.  Bucyrus-Erie  Company,  Drill 
Division.  Richmond,  Indiana,  Dept.  12B.  BUILDS  BETTER  EQUIPMENT 


Burypus 


> 
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NEW  PERFORMANCE 


NEW  SIZE. ..250  cfm  CYRO-FLO 

Ingersoll -Rand’s  advanced  design 
ROTARY  AIR  COMPRESSOR 


IiiU»'rs()ll-Han(l,  tlic  pioiircr  hiiildcr  of  portahlo  rotary 
i'om|iifssors,  now  oll»‘rs  a  now  si/o  (iyro-Flo  — tlio 
H-^oO  with  a  coinpUtoly  now.  simplifi»Hl  ooinprossor 
systoin. 

riio  now  (iyro-Flo  2  )0  oflors  noarly  20''  inoro  capa¬ 
city  in  a  unit  that  is  sinallor  and  inoro  compact  than 
its  proih'cossor  — tlio  (i\ro-Flo  210.  It  is  driven  hy 
lari^or,  nion‘-i)owoi Inl  c-miinos  — yot  retains  the  same 
1S(K)  rpin  onoiiu-  speed.  Fuel  and  air  tanks  arc*  nndor 
honsiini  and  loc  kahlc*  co\  c*r. . .  I'nll-lc'nsith  tool  hoxc-s 
Ui\  (‘  more  storaiic*  s])acc*. .  .  riioro  s  ])rovision  lor  c'.isy 
inspection  of  all  rotor  \ancs....Sicle  covers  fold  hack 

safely  ont-of-way _ \ncl  12-M)lt  h.iftery  systc'in  pc*rinits 

fast  starting.  I  hc'sc*  arc*  jnst  a  few  of  the  fc'atnrc's  of  the 
new  11-230. 

rhe  (i\ro-Flo  2.')0  i;i\c‘s  von  a  choice  of  two 
eoni]iressor-inatc heel  drives  — the  new  ('.eneral  Motors 
I-))  dic'se'l  einiine  or  the  ('ontinental  \I-)h)  uasoliiu* 
e*n>;ine'.  .\v  ailahle  with  2-  or  1-vv  In-el  inonntine,  or  wifh- 
ont  rnnnin>4-^e.ir.  .\sk  vonr  limersoll-Kanel  rc'prc'senta- 
tive*  for  complete  inform.ition.  or  send  today  for 
Hnllc'tin  2931. 

Ingersoll-Rand 

..■‘>4$  Brooefway,  New  York  4,  N.Y. 


DIMENSIONS  AND  WEIGHT 
4-Wheel  Mounting  G.  D. 

Weight  (wet) .  4425  4610 

length  (less  drawbar)  S'-lO'/j"  S'-lO'/j' 

Width  .  5‘-9y,"  5'-9y," 

Height  .  6'-l"  6'8%" 

2-Wheel  Mounting 

Weight  (wet) .  4390  4575 

length  (incl.  dr'wbar)  1  2'-5"  1  2'-5" 

Width  .  5'-n"  5'-H" 

Height .  6'-0%‘'  d'-SVi" 

Less  Running  Gear  (Incl.  Shipping  Skici) 

Weight  (wet) .  3879  4064 

length  .  7'-8yi"  7'-8yi" 

Width  .  3'-2"  3'-2" 

Height .  4'-5"  5'-9" 


AN  UNBEATABLE  COMBINATION 


GYRO-FLO  COMPRESSORS  AND  l-R  ROCK  DRILLS 


